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THE WEEK IN IRON CIRCLES. 





The conspicuous fact in connection with the business 
of the country, announced during the past week, is the 
enormous cotton yield for 1890. ‘The official report of the New Or- 
leans Cotton Exchange states that the total crop amounts to 7,311,322 
bales, exceeding the largest crop ever grown by 265,489 bales, and the 
crop of last year by 373,032 bales. Notonly is the crop of 1889-90 the 
largest ever produced, but it has moved off with unexampled rapidity 
and brought full prices throughout the year, netting to the farming 
interests a handsome surplus. In iron, active buying all along 
the line seems to be the rule at present. At Cincinnati, for example, 
an active demand has been experienced for mill iron at prices current 
a week ago, and some liberal sales have been made; but the supply 
of these grades is scarcely equal to the wants of the buyers, and a 
firm feeling has resulted. There has been a steady consumptive de- 
mand for the lower grades of foundry irons for delivery during the 
remainder of the present year, and in nota few instances orders have 
been entered into for the first two months of next year, but the fur- 
naces strive to secure, and in sonfé instances obtain, an advance for 
such deliveries. ‘The movement of iron from furnace yards and other 
places of storage, on back orders, is heavy, but still there is much 
complaint of lack of cars or other facilities in the South, to make the 
shipments required by consumers. There have been moderate sales 
of Southern charcoal brands, but less inquiry for Lake Superior 
irons. The furnaces in the lake regions, however, have little iron to 
dispose of, the full capacity of such stacks, on ordinary grades having 
been previously sold. The demand for muck bar has continued ex- 
tremely active, and for orders already placed, the mills crowded with 
orders are urging deliveries anticipated, but with little success, be- 
cause of the over-burdended capacity of the puddling furnaces. At 
Louisville, too, there has been a steady buying during the week with 
sales of some moment, several transactions of a thousand tons each 
having been made. The demand for prompt shipment is heavy, and 
a few buyers are in the market for deliveries running through the 
first six or eight months of next year. It is a peculiar as well as 
very unusual spectacle that presents itself, finished iron selling higher 
than it did last Fall, when iron was over $3 aton higher than now, 
and pig metal continuing low. The situation among Southern fur- 
naces is such that as soon as money is easier it will be almost im- 
possible to keep the price of iron at the present basis, as furnaces 
have small stocks, are being rapidly sold up, and before long it will 
be a question of obtaining the iron, provided the present demand 
continues, which is bound toincrease prices. A very moderate‘amount 
of business in small lots, car loads and fifty tons, and no large trans- 
actions whatever, have taken place during the past week at Detroit. 
To offset this to a certain extent, however, a number of good sized 
inquiries are in hand, chiefly confined to Lake Superior charcoal pig 
iron. ‘These inquiries are from manufacturers who depend upon lake 
navigation for cheap freights, so that should they result in actual 
transactions the material would be sold only for prompt delivery. In 


General Features. 





view of the fact that every charcoal furnace is closely sold up, it is 
fair to suppose that these transactions will be at full market rates, and 
possibly at some advance. A good many inquiries keep floating around, 
but they mostly fail to materialize. Southern furnaces claim that 
their position continues to be strong, both with regard to stocks, and 
to the run of orders they are receiving. In contrast with general 
reports, the Chicago market continues inactive, and the past week 
has shown but small amount of buying. On the other hand heavy 
consumption goes steadily on and the foundries and machine shops 
are well stocked with orders. All indications now point to a healthy 
market during the remainder of the year. The situation this week at 
Pittsburgh is not quotably different from what it was at the date of 
last report. Business is rather languid and prices are unchanged, but 
there is one encouraging feature in the fact that during August the 
consumption of pig iron was greater than the output, and if this con- 
dition of things will continue awhile, it will almost certainly bring 
about the long-expected improvement in prices. 

The local market is very quiet, for the presumable rea- 
son that there is nothing to sell. Barring, say, two per 
cent. of the estimated season’s output, the visible supply of ore has 
found a market, and the insignificant quantity not as yet disposed of 
is either held above the market price, or else for one reason or an- 
other is unsalable. The demand from consumers who usually de- 
pend upon Lake Superior ore for their stocks has been fairly well 
supplied, but the furnacemen east of the Alleghenies are in want of 
considerable quantities of non-Bessemer ore, for which they are making 
active inquiry in this market. No less than 110,000 tons of that ma- 
terial could have been disposed of during the week at good prices, 
but not a single producer of ore dared to sell another pound, pending 
the filling of orders and contracts several months old, and to carry 
out which several of the ore men will have a very hard time. While 
the lake shipments are about 850,000 tons ahead of the correspond- 
ing season last year, the gain has not been maintained of late, and in 
view of the present delay on the part of vessels in getting loads, there 
is every prospect for a falling off henceforth. It must be remem- 
bered, too, that last year the rush of navigation was continued until 
the very day of expiration of lake insurance, so that the calculations 
of those who expect a repetition of those conditions are resting upon 
a very slim foundation. Charters are inactive and che going rate is 
$1 from Ashland and Marquette, and 85 cents from Escanaba. 
Although considerable sales are reported for the week, 
the market is dull and weak in almost all its lines. 
Pig iron in general seems to be pounded very hard, but Bessemer is 
getting the worst all around, selling as low as $17.35, cash, at Valley 
furnaces. All the other grades are suffering in proportion, and, fig- 
uring up the high prices of ore and coke, one is almost tempted to 
believe that the furnacemen are in the business for the pleasure it 
affords them, and without the hope of earthly reward. A very large 
lot of mill iron has gone at a trifle below $16, four months. While 
everybody predicts better times thirty or sixty days hence, the pres- 
ent is very cheerless indeed for the average furnaceman. ‘There is 
much complaint on the part of makers of pig iron of their inability to 
secure a sufficient quantity of coke. The railway companies are short 
of cars, and one local concern that consumes fifty car loads of coke a 
day, is in receipt of less than twenty cars daily. 

Every manufacturer of finished iron, no matter what 
the name or product, is reaping a harvest. All the 
mills are booming, some of them refusing to quote prices for 1890 
delivery. Steel stock of all kinds is high, and is scarce as well. 
Muck bar cannot be had at any price, but the last sales were made at 
$30.50. Bar iron easily brings $1.80 here, and the stock is almost ex- 
hausted. Sheets are no less scarce, and sell at all manner of prices, 
since the makers give very little satisfaction to consumers, either in 
quotations or in the filling of orders. Old railsare so high that those 
who have muck bar on hand prefer to use them in the manufacture 
of bar iron, and the price of rails is still on the advance, so that they 
are practically out of reach. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 
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OUR ORE AND COAL HANDLING FACILITIES. 


To those readers who have carefully followed the series of arti- | 


cles on the ore and coal handling facilities of the lower lake ports, in 
preceding issues of 7he /ron Trade Review, the facts set forth were 
quite a revelation. The growth and expansion of the iron trade and 
its allied branches have significantly affected the commerce of the 
Great Lakes, but the extent to which the new order of things has 
gone could only be appreciated by means of the data so graphically 
set forth by the special representative of this journal, detailed to 
visit the various ports. The publication of these facts has called 
forth much favorable comment and very little correction. Witha 
few corrected figures that have since been furnished us, we compile 
the following series of tables. Taking up, first, the iron ore hand- 
ling facilities of the different docks, we find that the length, width 
and daily capacity of the respective ports are as follows: 





Daily 

Total Hand ing 

Average Square _ Cepacity. 
Port. Length. Width. Feet. (Tons 
BIRDS, sat chags Capenadpaasnnses 4.000 275 1,100,000 5,000 
Perc SEs ncassscsapesnagevescansrs 6,400 150 960,000 10,000 
Ashtabula. ws Ce Ae 8 ea es 10 460 275 2,876 500 26,070 
FPalEport, .....5.c-ccrcooees serene 6 550 250 1,637,500 12,000 
MPO MING 9.65655 000 cus yecicesnnse 9,200 295 2,714,000 25,400 
TATED 65... cccdscdsecdeeveeved 6,000 100 600,000 3,000 
IIE 0h. one wap s Sopppayteogensyye 275 100 27,500 1,000 
SS Ree Sete 1,314 100 131,400 4,000 
Wome! 56s Bis. 1,350 75 101,250 4,500 
TEM ire cadens co seicvess 45,549 180 (av.) 10,148,150 90,970 


From the above it will appear that Ashtabula leads in dock 
space and daily handling capacity, though Cleveland is so closely 
behind that the race is very even. The total dock space for 
handling iron on lower lakes is over ten million square feet, and the 
ore docks, if strung along in one line, would show a total frontage of 
eight and six-tenths miles, with an average width of 180 feet. 

When we come to consider the ore storage capacity of the vari- 
ous docks, we find that they show up as follows: 








Avera ity. 

Port Length widths ara 
ee pel SAPP ATTY TS TPT SUN e PPo eR EMD CTS ce! 4,000 275 150,000 
MOIR oni varppspo rps ncgedeosncnadsaccedecpnqneconchnaph es sannsy sng 7,200 150 300,000 
I: acs aecis acca cucsesacacrearssersacsescssasees 18 460 275 2,C00,C0o 
aM ORE 055i. ok ba ead dais eic donb en ecdss dudes addessede 6,550 250 1,000,000 
NI onan cde aadichede edb saooee~reNpiapeeaaets 12,000 295 1,875,000 
RT idan ss sanasse. gal ecasecaanaier cut gedcapipes tse 9,000 150 350,000 
PROG ibe oh 5 8 TRS BIR ddan Sed be Seno ees 275 100 30,000 
Se OG oicsssins i chao 0s 3h <p spane 9-0 Heb ocnopp peohhy ~-bey oi ys 3,000 100 215,0c0 
EE hi Feo hive nena cuasobnns Cages nna upabentuamale seeks 4,350 75 565,000 
Total... iic0>dkey--paesitacit- bpaaeus-& 45557 64,835 185(av.) 6,485,000 


With regard tothe foregoing table it should be explained that 
the length of storage includes, of course, the frontage of docks where 
they are used for this purpose. It should also be understood that 
Buffalo has no storage outside ofthe docks; Erie, Ashtabula, Cleve- 
land, Lorain and Toledo, store on docks and trestles; Fairport and 
Huron on docks alone, and Sandusky on trestles alone. As will be 
noticed, the total storage capacity of Lake Erie ports is 6,485,000 tons. 

The coal-handling facilities of the nine Lake Erie ports are as 


follows : 
Daily 








Average Capacity. 

Port. f Length. Width. (Tons ) 
NEMS te ee aN oot nah ava cansedwessehacens vegmemscenes 8,000 150 28,000 
WO LT Tadic ceca Venn hike cddcnacdsecee bh csctetlbhectsetccesce 3 600 150 5,800 
DORON, 654. - 35 904i - devs pope «peste sso hasys> that adee oBdde ep 3,205 250 8,400 
RIPEMIEE conc cacsvacspoacse=o<cagiccaescseasgreseis son dus eines 1.050 250 2,500 
WPIININEE, oo si iiss tp cdobedentalccceisess betetsvesChessceseash bes 11.300 175 12,200 
DR a dss dkdaens CdR Bias 655 0s Ado ca REA O Saeed 6,000 150 4.500 
0 a RRS IE RE oe DORR RP IY Pde Re Se ER 1,000 100 1,000 
EE einer rg cre the nn cerca Accra Ag oe ap Rap tote Dl ttt7 100 3 800 
Dees barndates atid «n Sdan chic idebNtcddee ssbb ds les ocBebee'3 3,000 100 8 950 
REE Gos tsa ste recuse asi chumadaese caceeansar gia reise ves 38,272 158 (av.) 75,150 


With the improvements to be commenced the ensuing Fall, and 
with the rapid advance in the character and capacity of handling 
machinery, the Lake Erie ports will show a decided gain next year, 
even upon the magnificent exhibit above set forth. 





MANUFACTURED GAS IN IRON WORKS. 

At the time of its completion, Zhe /ron Trade Review gave a 
pretty full description of the fuel gas plant at Akron. Very 
expensive works were put up and liberal franchises were granted by 
the city, in the matter of right of way through the streets, etc. 
From a prominent manufacturer we learn, bowever, that the results 
have not been fully up to expectations. Few residences have been 
supplied, and, in the case of one large manufactory at least, the 
introduction of the new fuel was quickly followed by its rejection, on 
account of insufficient supply, etc. We do not state these facts to 
discredit the system used in Akron, but to show that important 
improvements are still needed before the much desired end is reached. 
In the meantime, it may be interesting to learn what is being 





done elsewhere to hasten the era of manufactured fuel gas. From the 
Pittsburgh Dispatch we learn that the Pennsylvania Tube Works 
Company is constructing producers at its works, ard will be rcady 
to operate with coal gas by the first of January. These works were 
troubled last Winter by shortages in the natural gas supply, and the 
trouble has continued since. Meantime, the pay of the men goes 
right on, adding materially to the cost of the total product. Manu- 
factured gas is used with satisfactory results at the Riverside Iron 
Works, at Wheeling, W. Va.; by the Warren Tube Co., of Warren, 
O., and by the Syracuse Tube Works, Syracuse, N. Y. These all 
use the system which is being adopted by the Pennsylvania Tube 
Works. At none of these places is coal any cheaper than in Pitts- 
burgh. 

Some recent cost figures from the Beaver Falls plant of Carnegie, 
Phipps & Co. show that, on a basis of coal at $1 per ton delivered at 
the mill, the cost of manufactured gas runs from 1 cent per 1,000 
feet for the cheapest grade to 5 cents for first-class fuel. The gas 
used in ordinary iron and steel metallurgical work costs about 114 or 
2 cents per thousand feet. It is claimed that the repairs on this 
description of plant will not exceed 5 cents per ton of iron heat, and 
it is generally held to be both economical and convenient. 





BOILER EXPLOSIONS IN GREAT BRITAIN. 

Interesting figures are given by the Chief Engineer of the 
Engine, Boiler and Employers’ Liability Insurance Company (Lim- 
ited), of Manchester, England, in his report for 1889: ‘The number 
of break-downs in engines recorded is 136, which are classified as 
follows: 37 per cent. due to causes purely accidental or umnascer- 
tained; 18 per cent. to negligence of owners or attendants; 14 per 
cent. to old defects and wear and tear, and 31 per cent. to weakness 
from faulty design or bad workmanship. The following table shows 
the particular part of the engine to which the damage in each case 
appeared to be due: 


































| Numbers 
| During during Totals. 
| 1889 previous 
9 years. 
Spur gearing... woredbiessoensancnnsenesnestneuenpiccncedeccscgss cocescses 20 214 234 
Valves and valve | gear. oar te fees Feet eT ava Ss 25 arr 236 
a 13 140 153 
Air pump buckets and valves................cccccsssssseeceeseeeecene 8 92 100 
Columns, entablatures, ted-plates and ae Il 67 78 
Bo} ts, screws, gibs, cotters and straps... balbavcedetcechdobe-ccbces 5! 67 82 
Main shafts 7 58 65 
Parallel motions, links and guides.. 8 57 65 
_. Se Sas ee ee 3 5 38 
Cylinders, valve chests nent covers.. so ock oth bovudvves dub sot estaveded 3 29 32 
Fly-wheels... cows qeeces paeennhn 2 26 28 
Piston rod crossheads a 6 25 31 
Piston rods..........0.0+ i 4 23 27 
Crank ..cccccocorecescerses I 21 22 
Governor géar.. eteneneeseseesoeeseenecenscrsenesstesecrtessaeeees | I 20 21 
Air pumps and COAMBNTD sass ok sencsiccccsolcenstteetiods nek 4 18 22 
ae I I2 13 
Gudgeons in beams................ 2 II 13 
Beams and side levers........ ; 0 9 9 
IENIIIN HII sich sncahanessenauatanenstescereceserevcazactacassaceey cacenccesensce I 8 9 
Total wrecks, cause unknown es as ° 5 5 
Nee I IEE 2-27 cv cc ccens acocceceseouenonsanassaessocagvesocerscess re) I I 
I acs coed cee wesiiran causantagpsciseneih Gahan Usoki I ° I 
136 1,149 1,285 











With regard to the inspection of boilers, the number of thorough 
examinations made was 90, as against 96 in 1888, but, in addition to 
these, there were 389 internal examinations, 216 hydraulic tests and 
31,440 ordinary inspections. The result of this work has been the 
discovery of 925 defects of various kinds, of which no less than 284 
were of such a nature as, if not detected, must have led to explo- 
sions within a comparatively short time, since they either necessitated 
immediate repair or considerable reduction of pressure. Of these 
defects, 175 were cases of corrosion and grooving, 61 fractures, 48 
safety valves excessively overloaded or totally inoperative. 

In England there is a growing disposition to hold the owner of 
the boiler as primarily responsible for its condition. All of the 
reports of the Board of Trade Comniissioners the past year have held 
to this policy. The result will doubtless be an increasing care in 
requiring tests of new boilers and in seeing that they are kept in 
proper order and in experienced hands. American steam-users will 
doubtless read these facts with interest. 





THE Canadian Manu/facturer reiterates the assertion to which attention 
has heretofore been called in the Record that Canadian Bessemer ore can be 
laid down in Cleveland, duty paid, for $3.90 per ton. If this be true, it is hard 
to understand why this ore is not carried to Cleveland and other lake ports 
and sold. Good Bessemer ores bring $5 to $7 per ton on the Cleveland docks. 
—[Philadelphia Record, Free Trade. 

Canadian Bessemer ore was laid down at Cleveland in compara- 
tively small quantities for two or three years, but it was found to 
contain so much sulphur as to make its use in the furnace imprac 
ticable. 





THE Exposition season is over, and the success of these great 
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gatherings of the people is already assured. Pittsburgh, Detroit, 
Milwaukee and other cities have had very creditable shows. Cleve- 
land hasn’t yet gotten around to one, but will in due time. 





WHAT appears to be a mythical report is the announcement that 
English capitalists will construct a ship canal through New Jersey 
from the Delaware river to the Atlantic, a distance of fifty miles. 
This would be a stimulus to the canal craze, indeed. 





Our Pittsburgh friends insist in one breath that there is a plen- 
tiful supply of natural gas, and in the next issue orders for the erec- 
tion of manufactured gas plants. There is no doubt that they are 
correct. 





Wuo has heard of a Scotch pig iron “corner” on this side of 
the Atlantic? The London papers insist that it has its habitat in 
Wall street. Have our manufacturers any knowledge of its exist- 
ence? 





THE Senate has passed the Tariff bill, with about 400 amend- 
ments. The House has promptly rejected them and then conference 
committees will fight it out. 





CLEVELAND stands eighth among twenty-seven leading cities, in 
the number of buildings erected in 1889. 





THE EARTH A GREAT DYNAMO. 





BY JACOB REESE. 
(Inventor of the Basic Steel Process.) 

The earth is a great dynamo, having a higher peripherical velocity than 
any dynamo ever constructed by man. The greatest peripherical velocity 
being at the equator, the greatest dynamic action will be exerted at that point. 
The phenomena of sun rays are not forced to the earth by the action of the sun, 
but are produced by the dynamic action of the earth drawing the energy from 
the sun to the earth; and as the greatest dynamic action is at the equator, so 
the phenomena of sun rays will be generated at that point, and least at the 
poles. The phenomena ofsun, moon and stars, as seen by us are not real, but 
rather images of them formed in our atmosphere by the dynamic action of the 
earth. The energy drawn to the earth by its dynamic action passes from its 
periphery towards its center, and from there to and out of the North Pole, and 
from there to the North Star. The greatest energy being drawn to the earth at 
the equator, and the greatest peripherical velocity being at that point, the tem- 
perature will be highest there, for temperature is the measure of molecular veloc. 
ity, as weight is the measure of matter ; and the temperature of all points on the 
earth (except as changed by wind and water) will be relative to the peripher- 
ical velocity and its corresponding dynamic action. Thus it is coldest at the 
poles because the peripherical velocity is lowest, and the dynamic action 
least. It is colder at the South Pole than at the North Pole, because the energy 
drawn to the earth passes out at the North Pole and puts the water at that 
point into such a high state of activity as possibly to produce an open polar 
sea. 

As before stated, the greatest energy will be drawn to the earth at the 
equator, because the peripherical velocity and corresponding dynamic action 
is greatest at that point. This energy passes inward and is focused at or near 
the earth’s center, and produces incandescence, so we see that the internal heat 
of the earth is not produced nor sustained by the combination of fuel such as 
coal, oil or natural gas, but by the incandescent dynamic action of the earth; 
and as this dynamic incandescence is greatest at the equator, the volcanic 
eruption will be greatest in the torrid zone. The phenomenon of aurorain 
the Northern skies is greatest the farthest north, and is caused by the electric 
current passing from the North Pole to the North Star. The peripherical veloc- 
ity being at zero at the pole, and but low near to the pole, the electric energy 
passing out of the earth, deflects the electric currents from entering the earth 
at that point,and draws them through the atmosphere towards it, and thus 
produces a velocity of the atmosphere that exhibits luminosity. 

What are known as sun spots are probably great cavities in the sun, and 
the electric energy drawn from the sun would be less from cavities than from 
the solid, so that the rays would be weaker and more easily deflected during 
the period when sun spots were present than when they were not present, and 
so I account for the fact that the aurora is much greater during sun spot 
periods than otherwise. The phenomenon of gravity is produced by the 
dynamic action of the earth drawing all electric matter to it. The differential 
conductivity of water causes its differential gravity. The weight of the atmos- 
phere is merely the measure of its conductivity. The phenomenon of the 
magnetic needle is caused by the electric current passing towards and out of 
the North Pole. In the term “north pole” I mean the point where the energy 
current leaves the earth for the North Star. There are many other phenomena 
that may be cited to favor this theory, but this will be sufficient for the present. 

400 CHESTNUT STREET, PHILADELPHIA. 





CORPORATIONS can only be organized under the laws of Nebraska for a 
lawful purpose, and any acts done by such corporation for the accomplishment 
of a purpose not lawful is unauthorized, in excess of its powers, and therefore 
illegal and void. The acts of a corporation to be unlawful need not necessarily 
be wrong by prohibition or wrong of themselves, although such acts are 
always illegal; but any act which by the terms of a charter it is not authorized 
to do is in excess of its powers, and therefore unlawful. 





CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





September 1, 1890. 


[CONDENSED FROM THE AMERICAN MANUFACTURER. ] 





BITUMINOUS OR COKE. 


























































































































































| CHARCOAL. 
(tts | 
| Sng ~ 
° n Blast. uto st. n Blast. OutofBl’st. 
In Blast. |Outof Bl’ ° In Blast. Out of Bl 
RE ls os 
LOCATION OF FURNACES. [2.4 24 
ie Week’y Week’y 38 Week’y Week’y 
\5 “| No.) capac- | No.| capac- ||5 “| No.| capac- | No.| capac- 
ram ity. ity. Je ity. ity. 
eo re as Sal: 3) GUN. Asc, MORN ssonshtoaeodlearedtnasentiontesdharssiseounin 
New York.... ‘3 9 6 4 3,543 2 733 
Pennsylvan oof I ° oC 600 
Upper Susquehanna Valley.............|...... I} oO o} 61 200 
Pittsburgh ...ccerrccercorcvessssseersccoescoseses| coceos 21; 18} 24,611) 3) 3,306 
SPEED 00 ocvorcsnocescveccecesvsccscesnesscoooce] ceceee 1.5 ¢ Oo} 61 833 
BUSQHERY VOUS... 585.505 cccscvctescocccsee! coves yf 6a o 3 531 
Shenango Valley.........0.csesesereceseseree|opores 19} 16] 11,665] 3 2,191 
ROUMMIOBNEUY VRE, .0.-.syrarsvsesseess| ccenes|ovesesfossanesouses|oeessel saree oenesen 5| 2 857} 3 1,916 
Juniata and Conemaugh Valleys.....|......|......).. cecseesee| eseeee] coeeeeneeees 19) It 23431 8 3,246 
SINCE oc0recgssveceesessccosersenscsescvecseace| ssescs! occanpl vonsohe-canel esasaslesnegeerste oe o| 61 250 
oe ptlahes Cob Glabiveccdbvebuvbaleentessss tacces 7 262 4 410 4 2 2,625} 2 290 
AS WATIR cosceksvees Ig} § 25t| 14 757| 12 7 1,2 
INOPEN CAPOLITE......ccrcserccccsevccsesorevercoes| eoeess| onees EES ORE Wptotn oa 1| ; ' oa ~ . 
West Virginia. 2 te) ° 2 130 6 3 2,340| 2 840 
ne eR ROD sca sdcevenie ssnsrs LecaessLgbvinsipsoces eepons Lcsowash vawick eksan 14) It 9,103 1,837 
Eastern, Central and Northern......)......)......|...c0000 Shc rCel cocuenektee 17| 13 9,519. 4 2,202 
BARE, WRC B a cacorpciocedsthtpynovasedonesce| cnoyssineestyal eboney secure] owsthil tenes eespp ed 14] 5 1,545| 9 2,169 
Hanging ROCK............:ccsesseesrereeeeeees 12 5 465 5 495; 13) 4 702} 9 1,853 
ee OD iiss edins osissacasptorsceinossioveaed icabes ycesh olvernea beset RICAN Gabiehi chad A hk elkadad Sectael iceB, LSEL. 
PMNS aisntrtcs as apesantutescssedorerdgeteneecss I 1 97| Oo ° ee 20 
EMR MRINIE) PLOMRIE: cc nbdostvcdadsdcccstates ess (eee 8 Re NMS Byres peat or el: Tp ite : bs 3 2 AA 8 Mi 
Western Region and Miscellan’ous.|......|...... L nanelsnierdch euoniel d gpasicep hath ish 59 oll 30 sip hte deh thal Abivadislstn cuban. 
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LAKE SHIPBUILDING LEADS THE WORLD. 





Clyde shipbuilding statistics show that during the month of July 15 steam- 
ers, three sailing vessels and five yachts, with a tonnage measurement of 16,- 
765 tons, were launched. The Clyde of course is regarded as the shipbuilding 
center of the world. The July supplement to Lloyd’s register show that 14 
vessels, with a tonnage of 15,668, were launched on the lakes. This does not 
include the Monarch, estimated at 2,000 tons, launched on the Canadian side, 
making the output of lake shipyards for July 17,668 tons, pretty nearly a thous- 
and tons more tonnage than was built on the Clyde, and in comparing num- 
bers it is seen that the lakes turned out larger vessels. During July the new 
orders on the Clyde aggregated 8,000 tons in round numbers, the new orders 
placed during the month on the lakes figured 18,000 tons. This makes the 
he lakes the leading shipbuilding region on the globe for that length of ti me 

The following table showing the shipbuilding productions of the world 
has been published recently : 

VESSELS BUILT DURING 1888 AND 1889. 
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The figures for the United States do not included the tonnage built on 
the lakes, which are as follows: For 1888, 59 vessels with a tonnage of 100,950, 
and for 1889, 56 vessels with a tonnage of 124,750 were built. This puts lake 
shipbuilding next to that of the United Kingdom, almost doubling the tonnage 
of the German Empire turned out during the past two years. The number of 
boats built in Germany during 1888 and 1889 was 116, and on the lakes 115, the 
same number but having nearly 80,000 more tons, showing that lake boats were 
on an average one-third larger. Of the 2,429,152 tons shown above 2,064,800 
tons were steel, 181,846 iron, 178,824 wood and 3,681 composite.—[Marine Review. 





AN order for 20,000 tons of large pipe for Brazil has been placed with a 
Glasgow foundry. 
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CARRYING CUBAN IRON ORES INTO VIRGINIA. 





The statement is made by the Virginia Manufacturer of the 4th inst. that 
the Norfolk & Western Railroad proposes to import Cuban ore via Norfolk 
for smelting in furnaces along the line of that road. Cuban ore is claimed to 
be excellent for mixing with Virginia ore to manufacture Bessemer pig iron; 
and this importation would furnish freight for the thousands of cars that now 
carry coal from Pocahontas eastward, and return empty. 

We hope our Southern friends will give us some fuller explanation of this 
matter. We have been told for the last 10 years that Virginia and other 
Southern States possessed all the ore and the coal necessary to supply the 
‘‘ markets of the world” with iron for ages to come, that the ore and coal were 
nearer together than anywhere else, and that iron could be produced as 
cheaply as in England. But now we learn that Cuban ore is excellent to mix 
with Virginia ore—in other words, that Virginia ore needs some other ore to 
be mixed with it to improve it. If Cuban ore can be carried into Virginia to 
meet the Pocahontas coke, it can quite as easily be carried into Pennsylvania 
to meet the Connellsville coke, and if so, with the exception of the temporary 
difference in cost of labor, wages in Pennsylvania being higher, the much 
lauded advantages of Virginia do not seem so very apparent. It has not yet 
been demonstrated that Virginia has any beds of ore which are equal in quality 
and extent either to the Cornwall bed in Pennsylvania, to those of the Lake 
Champlain region in New York, or to those of Cuba, still less to those of the 
four great Lake Superior regions. 

However, we would by no means decry the resources of Virginia. While 
we do not believe that she is going to supplant cither Pennsylvania or Illinois 
as an iron center, we would not be at all surprised to see her surpass Alabama 
or even Ohio. The accessibility of the Cuban ore is the one thing which gives 
her a great advantage over the two last named States. 

The fact is, the United States is too large a country to have only one great 
iron center. No one State has such a monopoly of advantages that it can 
expect to retain control of the industry. According to the census returns, 
Pennsylvania increased her production of pig iron in 10 years from 1,930,311 to 
4,712,511, or 2,782,200 net tons. Ohio increased from 548,712 to 1,302,299, or 
753,587 tons; Illinois from 95,468 to 674,506, or 579,038 tons; Alabama from 
62,336 to 890,432, or 828,096 tons, and Virginia from 17,906 to 302,447, or 284,541 
tons. Pennsylvania’s percentage <f the total product of the country decreased 
from 51.05 to 49.19 per cent, Ohio from 14.51 to 13.59, while Alabama increased 
from 1.65 to 929 per cent., Illinois from 2.52 to 7.04 per ceut., and Virginia 
from 0.5 to 316 percent. Although the percentage of Pennsylvania decreased | 
its actual increase of production was more than three times the increase of 
Alabama, and nearly 1o times the increase of Virginia. So, while the increase 
of Virginia and Alabama has been phenomenal, when reckoned in percentages, 
the actual figures merely show a tendency to distribution of the iron produc- 
tion among many centers rather than to concentrate it in one. 


The importation of Cuban ore is a matter of considerable importance to 
the iron industry of the whole country as well as of Virginia. If the new 
mines now being developed should prove as profitable as the Jurugua mines) 
which shipped over 200,000 tons to this country in 1889, they will make up for 
the deficiency which is threatened in the Spanish and other foreign ores, and 
make the Atlantic seacoast one of the best locations in the country for the 
production of pig iron. The Pennsylvania Steel Co.,in building its new works 
at Steelton, Md., has shown great foresight in this matter. 

Assuming that the Cuban mines are going to be a permanent source of a 
large part of our iron ore supply, the question of the best location for iron 
manufacture becomes a very complex one. Some locations have one advant- 
age and some have another, but there is no place without its disadvantages. 
Eastern Pennsylvania is accessible to foreign ores and to the oresof New York 
and New Jersey, and has its own Cornwall ores, which will supply a portion of 
its demand only. Its anthracite is not as good a fuel as its Connellsville coke, 
and that has to be carried a great distance. Its market is close at hand, being 
the whole of New England, New York and Eastern Pennsylvania. Western 
Pennsylvania has abundant fuel and access to all markets, but has no iron ore. 
It always pays the highest price for ore, and is the meeting point for ores 
from points as distant as Minnesota and«Algiers. Its location at the head of 
the Ohio river is unequaled for giving it command of the markets of a vast 
extent of territory, and there can be no doubt that as long as its fuel lasts, 
Pittsburgh will be a great manufacturing city. 

The great source of supply of good ores being the lake Superior region, 
and the great coke region being that of Western Pennsylvania and South- 
western Virginia, any number of locations may be selected between the ore 
and the fuel which may be called good ones. Thus Connellsville in the coke 
region, Duluth, Minn., near the iron mines, and Chicago, Cleveland, Youngs- 
town, etc., between them, are all good locations, each one supplying a certain 
market, but none able to command them all. Each location has its disad- 
vantages, great distance from either the ore or coal, or both. 

In the South, we are told that these disadvantages disappear, and that 
the coal and the ore lie close together. But the importation of Cuban ores 
into Virginia throws doubt upon this claim. It also has the disadvantage of 
being further from a large market than any of the more northern locations 
named. The great advantage of Virginia is its Pocahontas coke and its access- 
ibility to Cuban ores. In this it is far ahead of Tennessee and Alabama. 
These latter States have at present the advantage of the cheapest labor and 
the closest proximity of ore and coal, but neither will the ore compare with 
Cuban ore nor the coal with Virginia or Connellsville. They can make an 
ordinary quality of foundry iron, and sell it in competition with Northern 
irons in Northern markets, but there is not much profit in sending the iron 
so far for a market, and the great feature of the Alabama furnaces should be 
in supplying a demand yet to be created in the South itself. The claims that 
Alabama can make iron as cheaply as England must be received with great 
caution, and even if it could, it has not England’s location on the seacoast by 








which it can secure a foreign trade. When England’s supply of coke and the 
Spanish and African ore mines are nearly exhausted, then the conjunction of 
Cuban ores and Virginia coke may make Virginia, but not Alabama, the best 
iron location in the world; but the day is probably far distant.—[Engineering 
and Mining Journal. 





Mineral Wealth of the Michigan Peninsula. 

This rather interesting, if reliable, statement, is taken from the /ron Ore, 
of Ishpeming: 

A prominent gentleman of this county, who has been interested in mining 
affairs for some time past, is preparing a pamphlet descriptive of our mines 
and minerals, and amongst other things has devoted some attention to what 
the properties of this peninsula have paid since the time they were first 
wrought. He finds the total to be about $128,000,c00, which amount is within 
sixteen per cent. of the dividends declared by all the mines of the States and 
Territories west of tbe Mississippi River. He, however, does not include the 
bonanza period of the Comstock mines, but does figure them outside of that 
phenomenal time. It will be a matter of considerable surprise to know, and 
we suppose the gentleman has correct data, that this little upper peninsula of 
the State of Michigan has earned nearly as much in profits as all that vast ter- 
ritory with its numberless precious-metal mines lying to the west of the 
“Father of Waters,” and there are probably very many people who, without 
having any actual figures to guide them, imagine that the single State of Cali- 
fornia, or of Colorado, has earned a great deal more than have the mines of 
iron ore and copper of this peninsula. There are many who will hesitate even 
now to accept the statement as true, but the figures are to be found, and the 
gentleman in question has spent considerable time in obtainingthem. As yet 
in infancy as far as the development of its mineral resources are concerned, 
the upper peninsula has still greater records to make, and greater renown to 
win. Its mines are the best the world holds, this being true as to iron and 
copper, it has still a vast unexplored territory that may hold greater wonders 
than those already. revealed. It enjoys the distinction of being situated so 
that its products can be transported to the great marts of the world, and is 
going to hold pre-eminence over all competitors for many years to come. It 
is a great country, a rich land, and we have as yet but fairly started upon the 
work of its development. 





The Famous Kinzua Bridge Doomed. 

Kinzua bridge will soon be athing of the past. The structure is too light 
to carry the heavy traffic which is being done on that division of the Erie, and 
is to be replaced with a detour. The Kinzua viaduct, which spans the gorge 
of Kinzua creek, is over 2,000 feet long and is 310 feet above the water. It was 
built for a single track, at a cost of $237,000, and consists of 20 towers, each 10 
feet by 38'4 inches at the top, and of varying width at the bottom, the highest 
being 103 feet by 38'% feet at the base. These towers are built of iron col- 
umuns, in 30-foot sections, and connected by internal wrought iron sleeper 
joints, and is the highest bridge in North America, and, with one exception, 
in the world. The viaduct was designed to hold a weight of 226 tons, which 
is equal to a load of 3,075 pounds per lineal footof track. This viaduct carries a 
branch of the New York, Lake Erie & Western railroad from the petroleum 
fields of Bradford county to the coal fields of Elk county. It was begun May 
5, 1882, and completed August 29, 1882, less than four months. The viaduct 
for years has been one of the famous bridges of the world, and has been 
visited and examined by many eminent engineers and railroad men of this 
and other countries, and it is probably the only bridge in the world which has 
just about paid for itself in the amount of excursion business it has brought 
to the road building it.—[Railroad Review. 





Repairing Injectors. 

It frequently happens that an injector refuses to work readily and can only 
be started by persistent effort, the indications being that something is wrong 
inside. Investigation fails many times to show where the trouble lies, as 
everything about the injector is apparently in proper shape. When trouble of 
this kind occurs the fault can generally be located in the nozzles, which have 
become coated with a layer of incrustation, formed from the sediment and 
impurities of the water, which adhere to the inner surface of the nozzles, form- 
Ing athin, smooth scale. This scale,in spite of its extreme thinness, has consid- 
erable effect on the action of some indicators, and is the cause of a great deal 
of annoyance until removed. It may be easily removed by taking out the 
nozzle and placing it in a solution of one part muriatic acid, in ten to twelve 
parts water. This solution will dissolve the scale completely, without doing 
any injury to the metal. In most cases it is necessary to leave the nozzle in 
the solution for a couple of hours only, sometimes it may dissolve in less time 
although at others it may require as much as twenty-four hours, depending 
principally on the nature of the scale and the strength of the solution ; but if 
the solution is warm its action will be increased. An occasional treatment of 
this kind will keep the uozzles clean and the injector in good working order: 
—(Stationary Engineer. 





You Should 
Avail yourself of the low-rate excursion to Pittsburgh and return via the 
Cleveland & Pittsburgh Railroad, Sunday, September 21st, on account of the 
Catholic Congress. Only $3.00 for the round trip. Tickets good returning 
until September 27th. Special train leaves Union Depot at 11 P. M. 





AMONG the industries of New York there are women who can make tins. 
tools, trunks, trusses, harness, saddles, traveling bags, pocket-books, clocks, 
jewelry, coffins, wooden boxes for cigars and grocery supplies, and it will be a 
great oversight if the World's Fair Commissioners do not solicit specimens 
for exhibition. They are quiet, domestic workers, many the sole supporters 
of large families, and none of them abreast of the times. It will pay to look 
after their interests. 
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FOREIGN IRONMASTERS AMONG THE MICHIGAN MINES. 





Iron Ore, Ishpeming, Mich., gives the following information regarding 
the preparations made for the reception of the British and German ironmasters 
to the Lake Superior regions in October : 

Before coming here the foreign party wiil have divided, a portion coming 
from the copper district by rail and the balance by boat. The party coming 
by boat will leave Marquette at eight o’clock on the morning of October 2oth, 
and will be conveyed to Michigamme, where they will arrive at ten, and where 
the Houghton contingent coming by rail is expected to reach at the same 
hour. Here there will be a formal reception after which the mine will be 
inspected. 

At twelve the party will take the train for Champion, reaching that place 
at 12:30, and will devote half an hour to lunch, then look over the mine until 
2:30. 

At three Republic will be reached, and here two hours will be put in with 
the people of that place and the big hard ore mine. 

The party will reach Ishpeming at 6:30 in the evening and will remain 
over night. 

At eight on the morning of the 21st, they will be conveyed to the Lake 
Angeline, reaching that point at 8:20, remaining until 9:40, beginning at the 
west end of the property and walking to the new workings at the east. 

At 9:40 they will cross the lake on the foot bridge, and arriving at the 
Lake shaft of the Cleveland Iron Mining Co. at 1o:10. 

At the Lake Superior mine they will spend an hour and twenty minutes, 
leaving it at 11:50 for the Cliff Shafts, where they will remain until 12:30. 
Lanch until 1 p. M. 

At 1:15 the Cleveland will be reached and visited until 2:30. 

The Jackson will be reached at 2:50 and one hour spent there. 

The party will reach the Queen at 4:10, remaining until 5, when they will 
leave the iron range for Marquette. 

The latter city will be reached at 6 in the evening and a reception will be 
held, after which the party will bid us good bye and will reach the “ Soo ” at 6 
the following morning. 





MAKING FINE STEEL. 





The first step required in transforming iron into fine steel for the manu- 
facture of cutlery, surgeons’ implements or military weapons, is the removal of 
its brittleness, which is largely, if not entirely, due to the presence of phos- 
phorus and carbon in the crude metal. 

One process of manufacturing wrought or malleable iron from iron ore is 
as follows: The ore, being fused in a reverberating furnace, is conveyed, 
whilst fluid, into an air furnace, where it is exposed to a strong heat until a 
bluish flame is observed on its surface. The mass is then agitated on its sur- 
face till it loses its fusibility and is then collected into lumps, technically 
known as “loops.” The loops are next thrust into another air furnace, 
brought to a white or welding heat, and then shingled into half-blooms, or 
slabs. These are again exposed to the air furnace, and afterwards taken out 
and forged into anconies, bars, half-flats and rods for wire; the slabs being 
passed through grooved rollers. By adopting this method, it matters not 
whether the iron is prepared from either cold or short hot metal; nor is there 
any occasion for the use of finery, charcoal, coke, chafery or hollow fire, or 
any blast by bellows or otherwise; and all fluxes are dispensed with in every 
part of this process. 

Steel is prepared from wrought (or malleable) iron by fusion, which con- 
sists in plunging acold bar into melted crude iron and keeping it there for 
some time. By this process the bar is transformed into steel. 

All iron which becomes harder by suddenly quenching it in cold water is 
called steel; and thatsteel which in quenching acquires the greatest degree of 
hardness in the lowest degree of heat, and retains the greatest strength in 
and after induration, ought to be considered the best. 

Before steel can be successfully manufactured into edge tools, after it has 
been forged it must undergo a hardening process; but first the inevitable 
scale must be removed from every part of the tool. For this purpose it should 
be passed immediately from the hands of the forger to the grinder. A slight 
application of the stone will remove the whole of the scale, and then the pro- 
cess of hardening can be performed more satisfactorily. In this operation 
the lowest possible degree of heat at which the steel becomes hot is undoubt- 
edly the best. The plunging of it into cold water after every part has been 
uniformly subjected to the proper heat removes the obstacles from the surface 
and allows the process of hardening to be equally thorough throughout the 
entire tool. 

With these preliminaries, we proceed to another process for making the 
finer qualities of steel, although the result of the foregoing methods is the 
production of a good material for the manufacture of razors. 

Remembering that the removal of the usual brittleness from the iron to 
be used, and giving to it the proper degree of hardness, are essential to the 
production of a good steel, and having already shown how the latter may be 
best accomplished, attention is called to the manner in which all may be done. 
This may be effected in the wrought iron before its transformation into steel 
or afterwards. 

“Tt is well known,” says the Mining and Scientific Press, “that if a piece 
of the very best and toughest iron is hammered in the process of forging 
until it ceases to be red-hot, the effect of such cold hammering, as it is termed, 
is to cause the iron to become so brittle that it will in many cases break across 
in the process—or if it does not at that time, this process of cold hammer- 
ing so removes and destroys its tenacity as to render it capable of being broken 
with the slightest blow. In remarking upon this process, Mr. Nasmyth, the 
well-known authority, expressed the opinion that, though such a practice is by 
no means to be considered inherently wrong, but just the reverse, the evil 





rests in applying such a cold-hammered piece of forge work to its purpose 
without having been passed through the curative process, which is simply to 
heat-the piece of work in question to a dull red heat and lay it down to grad- 
ually cool. By subjecting wrought iron to the most violent hammering or 
compression at alow temperature, and then submitting the iron work so 
treated to the simple process referred to—heating red-hot and slowly cooling 
—the tenacity or shock-sustaining qualities of the article are enhanced twenty 
times,” 

The iron, having been purged of its brittleness, is first reduced to filings, 
which are next brought toared heat inacrucible. A bath of pure oil of 
olives, into which melted lead has been thrown, should be in readiness, and 
into this is placed the melted iron. Care should be taken to cover the vessel 
containing the bath every time the iron is put into it, to prevent the ignition 
of the oil. In this bath the iron is steeped four or five times—alternately and 
gradually cooling and heating it. It is then ready for forging into edge tools. 
This is the celebrated Damask steel. 

If, upon trial, the steel tools are found to be of too brittle a quality, 
plunge them into boiling fat for two hours; then take them out and let them 
gradually cool. They will be found to have lost their brittleness, while retain 
ing the requisite hardness. 

London Zugineering records the successful experiment of the Chatillon- 
Commentry Steel Co. in tempering steel gun tubes, projectiles and armor 
plates with lead: “The process is simple, the steel being raised to a red heat 
and then plunged into a both of molten lead, where it is allowed to cool grad- 
ually. The beneficial effects of this treatment are very marked, the elastic 
limit, breaking stress and percentage elongation of the material being all 
increased.” : 

There are other forms of transmuting iron into fine steel, and of harden- 
ing and tempering both iron and steel, but possibly none better than the 
processes here described. 

They are not altogether new, having been tried, and, so far as known, are 
not patented. We give them to the public for further development.—[ Journal 
of Commerce. 





The Powerville Felt Roofing Company. 


Is it not refreshing to note that, in these days of trusts, pools and combin- 
ations, the Powerville Felt Roofing Co., Limited, in manufacture and sales of 
its products, stands free, unrestricted and independent, with the whole coun- 
try fora market? With ample facilities in all its various departments, this 
company fully realizes that this is the age of progress, and has relegated to 
the past all old processes of manufacture which have been proved of doubtful 
value, and, under patented improvements of its own, is manufacturing a line 
of carbonized felt roofings and sheathing papers of acknowledged superiority. 
The Powerville Felt Roofing Co. believes in the truth of the old adage, “ Best 
goods sell the best’ Manufacturing under this principle, its annual sales have 
steadily gained, and its goods are now in active demand throughout the coun- 
try. Representatives in Pittsburgh, St. Louis, Chicago, Detroit, Kansas City, 
Portland, Ore., San Francisco and other important cities South and West 
handle “‘ Powerville Brands” with great satisfaction to the trade. Powerville 
carbonized felt roofings are now largely exported to Southern latitudes and a 
strong and active foreign demand has been created. All who have used this 
brand of roofings commend their permanent qualities, as well as their ability 
to stand long sea voyages and climatic influences. From the beginning of the 
enterprise down to the present time this house has been persistent in its 
determination to excel in all details of manufacture, and all its transactions 
have been governed by a strict sense of high commercial honor and integrity. 
This company owns its own dry felt mills end water power, controls its own 
dry saturating and tarring plant, its own d stilling works for manufacture of 
pitch and coatings, also contracts for an ample supply of coal tar; thus it is 
beyond the adverse work of combinations and does not fear boycots or com- 
petition. The principal office of the company for Michigan is at 192, 194, 196 
and 198 High street west, Detroit, Mich., and Eberts Bros., so long and favor- 
ably known to the trade, has charge of the Michigan sales department. 
Descriptive catalogues and price lists containing interesting and useful inform- 
ation will be furnished upon application. 





Curiosities of Electric Welding 


The British Association for the Advancement of Science has this week 
been holding its annual meeting at Leeds. Sir Frederick Abel’s presidential 
address to the scientists in tracing the progress of electricity since the Asso- 
ciation met at Leeds in 1858 referred to electric welding. The successful prac- 
tical realization of Joule’s predictions in regard to the application of electric 
currents to the welding of iron and steel, and to analogous operations, through 
the agency of the efficient machines devised by Professor Elihu Thomson, 
was demonstrated to members of the Association by Professor Ayrton two 
years ago, and was shown on a larger scale to visitors at the Paris Exhibition 
last year, and recently highly interested audiences in London by the late pres- 
ident, Sir Frederick Bramwell. At the Crewe Works Mr. Webb is successfully 
applying one of these machines to a variety of welding work. With such 
practical advantages as these, electric welding bids fair to receive many useful 
applications. Another very simple system of electric welding, especially 
applicable to thin iron and steel sheets, hoops, etc, has been contemporane- 
ously elaborated in Russia by Dr. Bernados, and is already being extensively 
used. The required heat at the surfaces to be welded is developed by connect- 
ing the metal with the negative pole of the dynamo machine, or of a battery 
of accumulators, the cir®uit being completed by applying a carbon electrode 
to the parts to be heated. This mode of operation appears to have been prac- 
tised upon a small scale some years ago by Sir William Siemens, to whom we 
also owe the first attempt to practically apply electric energy to the smelting 
of metals.—[London Iron and Steel Trades Journal. 
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FEED-WATER HEATING AND PURIFYING. 





From a recent work on “Steam Boilers,” by Mr. G. B. N. Tower, supervis- 
ing inspector of the American Steam Boiler Insurance Co., formerly chief 
engineer U. S. Navy, and instructor in engineering at Dartmouth College, we 
quote the following: 

“Heaters are a most valuable adjunct to a boiler. In addition to the 
economy of fuel arising from their use—owing to the high temperature 
imparted by them to the feed-water—there is a still greater benefit obtained 
in the most improved varieties, viz.: the removal of the greater part of the 
impurities from the water before it enters the boiler, thereby preventing the 


formation of heavy incrustation or deposit, again, some of them, are so | 
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A—Feed-water Inlet. F—Outlet Valve. 
P—Spraying Plate. G-— Pipe to Boiler. 
C—Exhaust from Engine. H—Water Level. 
D—Pump. K-Exhaust trom Heater. 
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FIG. 


3.—STEAM FUMP. 


arranged in addition that they act as condensers, which adds still more to the 
economy attained by their use.” 

The Rice patent feed-water heater and purifier, combined with the pump 
herewith shown, is what is styled an open heater, mingling the exhaust steam 
with the feed-water, and giving up the latent heat in condensing; thus increas- 
ing its fuel-saving capacity, and not having to heat through tubes or other 
obstructions. This being the only heater with inside pump, makes it more 
compact than any other, saving the room ordinarily taken up by a pump, sav- 
ing any loss by radiation, enabling the user to dispense with any packing around 
the plunger, which will do no harm if it does leak ; and pumping the hottest 
water as easily as another pump does cold water. 

Referring to Fig. 1, the feed-water from the source of supply enters the 





Steam Exit 














heater by the inlet (a), and through a perforated plate (4) is sprayed against 
the exhaust steam, coming through pipe (c). Part of the exhaust 
steam condensing and mingling with the water, boils the latter with 
latent heat given up in condensing, and the “scale” settles on the sides 
of the heater, whence it is easily removed. The purified water is then put into 
the boiler at the highest possible temperature, (212°F.), by the pump (d). 
Effective working and durability are prominent characteristics of the con- 
struction. All parts are made of good material and fitted up with thorough 
workmanship. The heads, shell and doors are of cast iron, all the joints being 
faced truly to fit. The joints between shell and heads are made with cement; 
those between shell and doors with rubber. The large, plain surface inside, 
without obstructions, and very accessible through the doors, allows the scale 
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deposit to be easily and quickly removed. The pump is simplicity itself. Its 
valves are made of the best steam metal. If necessity arises they can be taken 
out more quickly than from an outside pump, and replaced with equal facility. 
The plunger is simply a solid piece of round iron, fitted to the barrel of tie 
pump with grooves turned in the plunger so as to form a perfect water packing. 
The rod is of wrought iron. The pump is worked by the crank and sliding 
boxes in the yoke. These are fitted up thoroughly and have large weariig 
surfaces. 

In Fig. 3 a steam cylinder is put on in place of a shaft and pulley, to drive 
the pump. This arrangement is got up for parties who wish the benefit of 4 
pump when the engine is not in use, as well as running, or where there is n0 
engine or means of driving the pump. Sometimes it is also difficult to get 4 
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belt to run the pump, and in such cases this independent cylinder will be the 
thing. If used in connection with an engine, the exhaust from it will heat 
the water as hot as the other style, as they are both made alike, except being 
driven with belt or cylinder. For hotels and public buildings, where small 
power is wanted, this style can be made useful, and for fire purposes, at mills, 
factories and public buildings, it can be used to good advantage. When build- 
ings are heated by steam the drip water can all be carried back to heater and 
boiler, saving pure water and the nuisance of hot water draining. 

Fig. 4 shows the regular style of heater, with an outside lift pump, mak- 
ing a cheap and simple arrangement for driving both lift and force pumps 
with one belt. With this arrangement water can be drawn from well and put 
directly in the heater or elevated into a tank, or both, as desired. Those desiring 
to exclude oil from going into the heater or boiler, can do so by using the 
“Oil Extractor.” Fig. 5 is for straight pipe, either perpendicular or horizontal ; 
and Fig. 6 can be used in place of an elbow, as shown by the cuts. If oil is 
wanted to go into the boiler, this can also be accomplished by shutting the 
valve in the drip pipe. For further particulars address Rice & Blunt, exclusive 
sales agents, foot of Antoine street, Detroit, Mich. 





CYCLONE AND SUCCESS SIGHT FEED CYLINDER LUBRICATORS. 





The accompanying cuts illustrate the Michigan Lubricator Co.’s Cyclone 
and Success sight feed cylinder lubricators for cylinders or steam engines, 
which have gained such an extended popularity throughout this country, and 
even in Europe, where the company have obtained a fairly large trade. This 
is owing to the many superior points of detail their lubricators embrace, as 
the Cyclone is constructed to combine in the details relative to the sight feed 
glass. Provisions are made for its perfect and speedy drainage by constructing 
the arms holding the glass so that plug K may be removed at the top and 
drain valve F opened at the bottom, thus attaining a passage directly through 
the sight feed glass, affording the engineer absolute control of the sight feed 
glass, and permitting it to be renewed, cleaned or drained while the engine is 
running without emptying the oil reservoir. By removing plug K, the sight 
feed glass may be wiped out, and at the same time filled with water to prevent 
waiting for water of condensation, or, if preferred, dry steam can be rushed 
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through the sight feed glass by closing valve O, opening valve C and drain 
valve F, thus cleaning the glass without removing p:ug K. This lubricator is 
finished in a variety of styles, enabling them to compete with all makes. The 
valve stems, packing nuts and every part is constructed in a heavy, substantial 
manner, at the same time conforming to an outline which gives the lubricator 
great beauty. This cup fills rapidly, having a 3{-inch filling glass, which is 
vented at the rim of filler, thus obviating much trouble and delay. 

The Success lubricator is a recent invention and is especially adapted for 
traction portable engines and steam pumps. The sight feed glass can be 
cleaned, drained or renewed while engine is running without emptying the 
oil reservoir or condenser, and is the first and only single connection sight 
feed lubricator introduced that proved perfect under the severest tests, as it 
cannot spray or feed its oil into the condenser, and can be drained for refilling 
without emptying the condenser, unless desired. This company manufacture 
a full line of steam engine trimmings, all for the purpose of applying lubri- 
cants, and have just taken out a valuable patent which will enable them to 
place on the market the finest locomotive cylinder and air brake lubricators 
yet produced. For further particulars, address the manufacturers, the Michi- 
gan Lubricator Co., Detroit, Mich. 





Pretering lron to Steel for Boilers. 

We have several times lately found railroad men who expressed a prefer- 
ence for good iron sheets for the shells of boilers, rather than the steel that 
is becoming almost universally used. Every man is entitled to freedom of 
opinionin matters of this kind, but we feel assured that the consensus of prac- 
tice and enlightened opinion tend to prove that the men who are using iron 
for this purpose are not acting in the best interests of the railroad companies 
they serve. It took some men a long time to learn that steel was much prefer- 
able to iron for fire-box sheets, and their devotion toiron was in some instances 
an exceedingly expensive error of judgment. There is good reasons for believing 
that obstinate preference for iron boiler shells wil] in the end prove more ex- 





pensive to railroad companies concerned than the iron fire-box did. The man 
who prefers iron to steel sheets is generally one whose range of experience is 
limited, and whose oportunity for seeing the comparative value of the metals 
properly tested have been insufficient. 

The advocate of iron will generally tell about some boiler that was in 
constant service for 30 years, at the end of that time was broken up, and after 
the long period of work the sheets were found fairly free from corrosion and 
of high tensile strength. This isa practical argument that appears convincing 
but investigation proves it to be misleading. Steel possessing the most valuable 
physical qualities of the fine iron sheets, rolled in the early days of locomotive 
history, may now be made at much lower cost than first-class iron, and in con- 
sequence of this high class iron sheets are not now rolled. It is doubtful it 
ever iron sheets, with the greatest care and labor that could be bestowed upon 
their production, were of the uniform high quality common with carefully 
manufactured steel sheets. Advances in methods of manufacture and in means 
of making physical and analytical tests have led the engineering world to decide 
that steel is the material best adapted for boilers required to carry steam of 
high pressure. 

Years ago a committee of the Railway Master Mechanics’ Association re- 
ported in favor of steel for locomotive boilers, and the association endorsed the 
recommendation. Lately the American Boiler Manufacturers’ Association have 
given official recognition to steel as the proper material for boilers. There is 
no inclination displayed by any authorities on boiler making to return to the 
use ofiron. This being the case, it is foolish for isolated individuals to cling 
to a preference that is not sustained by the experts whose opinions might be 
asked for in case of accident. The man who builds an iron boiler and subjects 
it to the high pressure of steam becoming common is taking upon himself a 
grave responsibility.—[National Car and Locomotive Builder. 





WARE’S PATENT ANTI-BURSTING FLANGES. 





The accompanying illustrations represent two sizes of the anti-bursting 
flanges, recently patented by E. R. Ware, and which are claimed to be a sure 
protection against accidents from the bursting of solid emery wheels and 
grindstones. Indeed, as claimed, they not only insure perfect safety to life 
but they greatly reduce cost. In connection with these devices a pertinent 
question arises, “ Why do solid emery wheels burst?” The general supposition 
is, because the bond which holds the emery together is not strong enough to 
resist the centrifugal force or velocity at which they are driven. Obviously, 
this may have something to do with the matter, but careful examination aud 
severe tests of the leading wheels, convince us that not one accident in a thou- 
sand occurs from this cause. Carelessness ofthe operative is also adduced as 
a reason. Admitting that some are careless, this reason will cover less cases 
than the first. Severe tests, under a great variety of circumstances, snow that 
no wheel is exempt from liability to burst. They also show that no manufact- 
urer has been so foolhardy as to use a bond that does not contain sufficient 
binding qualities to stand the strain of centrifugal force alone, at several times 
their rated speed. 

The only logical solution of the matter is, that in mixing the matter and 
during processes of hardening, there will be liability of cracks, weak spots, 
etc.; then again when flanged with ordinary flanges, the constant jar aud suc- 
cession of shocks to which the wheel is subjected, causes disintegration, and 
sooner or later the wheel flies to pieces. Various devices have been devised 





and used, such as coiled wire, wire webbing, etc., but until now none have 
been successful in the proper sense of the word. Protection to protect, must 
be applied from without, not internally, by a method which, in the event of an 
accident, simply divides the wheel into more pieces than if left out. The 
devices, as shown, combine safety and economy, and should be used on all 
wheels. The inventor claims for this construction the following points in the 
matter of safety: We distribute the bearing surface of the wheel over a large 
area of diameter, holding it almost entirely by pressure of the elastic cushions 
upon the sides of the wheel. In the event of breakage it is almost impossible 
for the pieces to escape. The circular form of the cushions, the pressure from 
the confined air in the chambers underneath the cushions and the rubber 
itself, form the most powerful grip conceivable, and at the same time consti- 
tute an elastic cushion upon which the wheel rides easily and safely at a high 
rate of speed without danger to the operative. 

Cut No. 1 shows large flange which is used when wheel is new or first put 
on. 

Cut No. 2 shows small flange which is used after wheel is worn down too 
small for the large one. 

Further information may be had from the manufacturers, West Side 
Machine Co., Worcester, Mass., or from E R. Ware, 162 LaSalle street, Chicago, 
Ill, 
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when it looks over the Minnesota iron ranges. 
in this section before long, and it will be something ofa surprise to all.—_[Lake 
Superior Mining and Manufacturing Review. 
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AMONG THE IRON MINES. 
Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

At the Republic mine the four compressors have not been retarded for 
want of power during the entire year. Previously there had been much 
trouble had by reason of sufficient water power to drive the compressors and 
steam had to be used in addition to the water. To obviate this trouble a dam 
was constructed some time ago, which has held the water in reserve so that it 
has been let down in dry times according to the amount wanted. In this way 
a constant working pressure has been maintained and no loss of time occas- 
ioned as used to result before the reservoir was built. The Repuplic has not 
sent its usual amount of ore forward from lake ports this season, and will not 
produce as much this season as for many years past. A short time ago the 
mine was looking poorly at one point, but lately there has been a decided 
improvement. Like many other hard ore properties the Republic has its 
times of depression, but it always recovers its good health, and manages to 
close the year with a good record. 

Since 1872 it has produced 3.531,541 gross tons, which is a good showing, 
and the quality of the ore has been of the best. At the head of the mining 
work Capt. Peter Pascoe has stood for the past nineteen years, and that he has 
earned the credit of being one of the best in his profession none will dispute. 
He probably entertains no fears that the “old reliable” will soon come to the 
end of its tether. The Republic possesses a remarkably strong formation, one 
that will continue to hold its ores for along time into the future, and Capt, 
Pascoe well understands how to get the store of ore at the quickest moment 
and for the least possible cost.—[Iron Ore, Ishpeming. 

GOGEBIC RANGE. 

The big Norrie is now 97,179 tons ahead of the Chapin, the latter having 
472,355 tons, the former, 569,534 tons. Those who have bet new suits of clothes 
upon the Gogebic favorite stand a fair chance of winning. Both mines have 
credits in the way of all-rail shipments which do not appear in our tables, but 
they are supposed to favor the Norrie. Both are sending out enough.—{Iron 
Ore, Ishpeming. 

Capt. W. L. Dickinson, well known in Ashland, and the present superin- 
tendent of the great Colby iron mine, has, it is said, resigned that position, and 
will leave the employ of the Colby syndicate on October 1. Capt. Dickinson, 
who is one of the oldest and best known mining men on the Lake Superior 
region, has been engaged to take charge of some Cuban iron properties in 
which Ely, the Cleveland mine owner, is interested. He will leave for Cuba 
in the Fall. Capt. Dickinson was many years superintendent of the New York 
mine, on the Marquette range, and later had charge of the Commonwealth 
mine near Florence. He took charge of the Colby two or three years ago. 
He is known throughout the country as the father of Willie Dickinson, the 
boy who disappeared so mysteriously from his home near Florence a number 
of years past, and has never been heard from since.—[Ashland Press. 

It is said that there has been a find of ore at the old Richard’s property on 
the Cascade range that is attracting the attention of mining men of this field. 
The property is one that has been explored for years past without finding 
anything further than “good indications,” and itis hoped that the long- 
looked-for bonanza has at last been found. The Cascade range is one that is 
now receiving considerable attention, and is giving good encouragement for 
the prosecution of development work.—(Iron Ore, Ishpeming. 

VERMILION AND MESABA RANGES. 

The past few days it has been currently reported that deals of enormous 
magnitude were on, involving the transfer of property of great value, located 
on the Vermilion and Mesaba ranges. The newspaper reports state that the 


deal is liable to go through, and that it means the transfer of a $6,000,000 block 
of Minnesota Iron Co.’s stock, as well as a large interest in the Duluth & Iron 


Range road. Itis said that the purchasers are ostensibly Chicago gentlemen, 
but that the parties in the background are foreigners, While we very much 
doubt the truth of all these reports, yet, it is equally certain that “ where there 
is so much smoke there must be some fire.” It does notseem probable that 
these purchasers, whoever they may be, would be satisfied with less than a 


third interest in so valuable a property, and‘if they are trying to buy, they are 
undoubtedly making an effort to secure more than a $6,000,000 interest in a 
$20,000,000 property. Of one thing the people of Duluth and vicinity can rest as- 
sured : that is, that within the next year, there will be more money invested in 
lands on the Vermilion and Mesaba ranges than there has been within the past 
five years. 
but the statement has a good solid foundation beneath it and is, we believe, 
perfectly safe. 


This is putting it rather strong and we may be called visionary, 


Many causes have combined to retard the development ofthese 


ranges and deter capital from investment, andeven from investigation. These 


causes are gradually being done away with, and the true worth of the country 
is becoming known. 
will invest ; for it iscertain that capital knows a good thing when it sees it, and 


This of itself is a sufficient reason for saying that capital 


there can be no argument over the proposition that capital sees a good thing 
You will hear something drop 


MENOMINEE RANGE. 

An exploration which is being conducted by Iron Mountain parties on the 
northwest quarter of the southeast quarter of section 8, 39-19, this county, 
gives every indication of developing into a mine at avery early day. The 
gentlemen interested in the enterprise are John Minnis, Josiah Davey, Fred- 
erick Flatt, Richard White, Peter Calvi and Joseph Bitterly, all of whom are 
well-known residents of the metropolis of the Menominee range. They 
obtained their option on the 20th day of last July, and have been steadily 
conducting exploratory operations since that time, their labors resulting in an 
exceedingly rich find of ore. They commenced work in the deep shaft, at 
what is known as the old McDonald exploration, and started to cross-cut at a 








depth of forty feet from the surface. The shaft is sunk through a solid mass 
of ore, and the cross cut is eighteen feet in ore, and the hanging wall has not 
yet been encountered. The ore in the drift assays from 58 to 61.13 in metallic 
iron, and is of a non-Bessemer, red hematite quality. When the property was 
under option by Mr. McDonald, those in charge of the exploratory work at 
that time labored under the impression that the vein dipped to the south, but 
recent developments demonstrate the erroneousness of that theory ; it dips to 
the north. This mistake proved a fatal one to the McDonald party, for they 
expended much time and money in a fruitless search for the true vein. The 
find shown up by Mr. Minnis and his partners is one of the most important 
made this season in this part of the country. It is only about three-quarters 
of a mile distant from the North-Western tracks at Spread Eagle station, and 
about that distance from the route to be traversed by the new Schlesinger 
road. A company will be formed within a week or two, unless the property is 
in the meantime sold to Milwaukee capitalists who have an eye uponit. A 
force of six men is at present employed at the new mine and hoisting is done 
by what is called a “whip.” John Minnis is in charge of the work. There 
are over 300 tons in stock.—[Florence Mining News. 

Ore has been struck on the second level at the Mansfield. The second, or 
lower level, is about 150 feet from the surface and some fifty or sixty feet below 
the first level. The ore was encountered in the drift about fifty-six feet from 
the shaft, or fourteen feet nearer than upon the first level, where the ore was 
found at a distance of seventy feet from the shaft. Allowing ten feet for the 
natural dip of the ore formation, this would indicate a gradual widening of 
the vein. The Mansfield will undoubtedly start in next Spring with a 50,000- 
ton stock pile, and will easily ship 100,000 tons or more during the season of 
1891. About 25,coo tons will be forwarded this year, which is doing pretty 
well fora youngster only ayear old. The Mansfield, however, isa lusty, healthy 
infant.—[Florence Mining News. 





The Lake Region and the Geological Survey:— 

Thirty million dollars worth of iron ore is about the annual output of the 
Lake Superior basin, and yet we receive no attention from the United States 
Geological Survey. The geology of the iron district is very confusing and 
distracting to an amateur, and we really need a petiographical, lithological, 
microscopical and the geological examination of the country by expert 
scientists. Our ores and rocks so gradually merge into each other, that 
nothing but close scientific examinations will tell the difference or give the 
proper nomenclature. For years, for example, our mining men have learnedly 
discussed to us about soapstone, when now it is learned that there is no talc 
in the country. We have also heard much about foot and hanging walls, when 
no such things exist along with iron ore, but we have under-lying and over- 
lying rocks instead, and now comes Prof. Wadsworth of the mining school to 
tell us of true fissure veins filled with iron ore and of the igneous origin of 
ore, demolishing all previous conceptions. What, we ask, are we to do, what 
are we to think, how are we to know what is what until the whole question is 
settled by a United States Geological Survey? It might be well to here ask 
‘Our Sam ” to look a little to this affair while in Washington “ in the interests 
of the people.” A geological survey is of more worth than the introduction of 
hopeless bills for public buildings in such places as Negaunee, Escanaba and 
Menominee.—[Peninsular Record, Ishpeming. 





Lake Superior Shipments of Iron Ure :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, up to Wednesday, September roth, are as shown by the appended 
statement, condensed from the Marquette Mining Journal: 


MARQUETTE RANGE. 











































BAB OTICOM ...rncccesencoseccessse 202 Grand Rapids................ ee nn 2,423 
Barnum... +. 6,098 Humboldt... +» 15,633 Pitts. & L. Angeline...... 189,551 
Buffalo... ++». 60,665 Imperial ... 17,614 Prince vecbvsmeet 18,705 
Cambria.. «ss 52,408 Jackson... -- €2,60t Prout....... 9 336 
Champion... ++--170,453 Lake Superior . -+-209,363 Queen...... 75,594 
aD 5. oe. “ee “a7 18 REPUDLIC ...........eceeresereees 135,414 
a ay ee FORE asi sitcecicrtivcnvecssseceenies 35,599 Republic Reduction Co.. 2,559 
DETOUR... ccccsveescccescceseccecce 4,058 Marquette Ore Co......... Ee 5,123 
DeXter.....secoseeee +. 1,721 Michigamme ees 44,771 South Buffalo............0000 92,285 
East New York..... «+. 21,524 Milwaukee.... aioe . 23,182 i. 91,694 
PRUNE osscncndssancnsesceuednennvets 6,049 NE@ZAUNee.........eccceces cooee 49,853 Winthrop. ..........ccscccssesees 62,261 
TOR, DEAT BOCES TOMA: rscicemerncccecscbtinnsicisnscccdccdcresadcocsecsvcssstcesepeseses 1,877,992 
MENOMINEE RANGE. 
DPRMOM sc crecesecseserccetee cosee- 20,891 Hamilton..........ccccccsceseses 26,443 Palsat RAVE? eccccesceccsccccces 39,726 
ArMenia .....0.....ccccereceseeee eR eee 96,976 Perkin... .......ccccccceereee 6,059 
ia cacthakasscessccskctanpes 472,355 Ludington ........ccccese- Nae 10,967 
Commonwealth............. pT Co eee OO BIT sikes cdercestscosckansesasion 35,480 
CHCIODE....cccccereee s+» 42,249 Mastodon............. moe ND SEINE ccsesscecencessesnabanss 
ae 93,860 Mastodon South EE MEIER ccesescesdeccncsecctiadates 87,871 
Florence ....... 143,877 Mallie.... 22,631 YOungstown .......cecceceeees 28,233 
Great Western 55,876 Monitor 12,831 
Half and Half........... Ce 47,109 
PRs MUMRONCINNNURINNIS CIIRIN INE 121.0 cusconancatesseibasnncbnseasseoneehaceniiceadagensapbencickeseisanecenseneesoons 448,924 
GOGEBIC RANGE. 
MAME «svc coocdacncctesctnskatenets 22,105 Father Hennepin........... One CINIING, <n cn cdesscecececaccecnse 1,c66 
MIIIIIIEIN onc ccccaccknaneneeennnen pe ee es | 
MINIT ccncsebesaveneatan cénnnse 161,296 First National............... yg SRR ee 19 657 
Brotherton «+» 40,944 Germania......... acco 97,808 Ruby REE eee esos «6G, 7OE 
Cary. 51,018 Iron Belt... - 75,980 Section 33.. + 70,607 
Colby 145,910 Montreal ... 6,630 Superior. 
Davis... A 564 Mt. Hope 43,718 Trezona.. 
EE Ae BO OEE NOUN cccconciaases sessnduesuessnn 569,535 Windsor..... 





TORR, CG OIe TBO ia ccesinancasrccnnscecsenscccscenceneesnes 
VERMILION RANGE. 





GOGO vvcisivscisencstocdesouns 247,679 Minnesota Iron Co..........379,862 PiOMEEeT........cccccesssseeeseses 5,928 
ag OR Re ROLES SIRES BS OORT AEE OTT OCS ET TERA APLAR “633,469 
ES A: AIC LN ARNT LOO OE EIEN TER RIES 5,697,430 





Lake shipments of iron ore to date are 428,444 tons in excess of the ship- 
meuts at the same stage of the season last year, showing a falling off in the 
gain made in the early part of the season. The larger part of this is chargeable 
to the delay caused by the accident to the lock at the ‘“‘Soo,” but the mines 
are not shipping at present any more heavily than they were a year ago at this 
ime, and will have to be favored by good weather from this on or the margin 
over last year will be pretty much wiped out by the close of navigation. 
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THE ACME AUTOMATIC SIGHT-FEED LUBRICATOR. 





The following points of superiority are claimed for the Acme automatic 
sight-feed lubricator, herewith shown: They will feed any kind of oil, no 
matter how heavy. They contain no tubes, consequently cannot be stopped 
up from the use of heavy or dirty oil. The location of the sight-feed glass 
(being on top of the oil reservoir) is such as to allow all the oil being used be- 
fore refilling, and observing the feed at a great distance. There is an air vent 
in top of oil reservoir which allows the air to escape while filling, and prevents 
breakage of glasses and expansion; also, a large drain valve for drawing off 
the water, thus saving annoyance and time. The glasses are put in by simply 
removing plug over glasses. Its construction is so arranged that it will com- 





mence to work immediately on being attached, and will work with connections 
as short as six inches. It is connected tothe steam pipe by their slip-joint con- 
nection, which facilitates the location of the cup, and permits a readier and 
freer connection. Should a mistake of two or three inches occur in drilling 
hole in steam pipe, this construction allows due compensation therefor, and 
prevents all leakage that occurs by contraction and expansion that exists in 
other cups where the slip-joint cannot be used. It will work on the steam 
pipe, steam chest, or cylinder. The manufacturers say they will put one of 
these lubricators on any machine on trial in competition with any other lubri- 
cator. For further particulars address the Acme Lubricator Co., 607 and 609 
Front Street West, Detroit, Mich. 





WHERE |S ALL THE IRON GOING? 





The census statistics of the production of pig iron for the year ending 
June 30th, 1890, which we published last week, showing the enormous aggre- 
gate of 9 579,799 net tons, call renewed attention to the extraordinary develop- 
ment of our iron industry during the last few years, and raises the question, 
What becomes of all the iron? Previous to 1880 the answer was easy—‘ the 
railroads take it;” for the consumption of iron and steel rails alone, uot to 
speak of iron used in other shapes by the railroad companies, constituted 
more than one-third of the whole iron consumption of the country. Mr, 
Swank’s statistics of consumption, which are made by adding to the produc- 
tion the tonnage imported each year, and making proper correction for differ- 
ences in stocks at the beginning and end of the year, show that from 1864 to 
1879, inclusive, the consumption of iron and steel rails was more than one-third 
the consumption of pig iron, and that in 1871 and 1872 it was more than one- 
half. In 1880 the proportion of rails to pig iron dropped to less than one- 
third, overreaching it again, however, in 1881 and 1882, but dropping below it 
in 1883, becoming less than a quarter in 1884 and less than a fifthin 1889. The 
following table shows the consumption of pig iron, iron and steel rails, and 
the difference between them for the years 1879 to 1889, inclusive. 


Approximate 
consumption 


Iron and other than 
Pig iron. steel rails. Difference. rails 

sdeekebhcttes wiiibtuboudee 2,829 429 996,604 1,833,325 1,684,000 
isssasapditubnieibacccak 4,589,848 1,458,003 3,131,845 2,936,000 
cadnduks ches enatee dann 4,562,103 1,948,812 2 613,291 2,366,000 
dseoe 5,119,368 1,803,517 3,315,851 3,089 000 
ecase 5,029,112 1,332,906 3,096,145 3,514,000 
+++ 4,381,040 1,030,159 3,350,551 3,197,000 
seeks 4,196 485 81,181 2,215,304 3,069,000 
absessate 5,945,C03 1,611,044 4,333,959 4,094,000 
| ARISES eR 6 536,067 2,216,683 4,619,384 4,298,000 
38 - 6,815,255 1,540,724 5,274,531 §,064,000 
ssescceees 79780, 309 1,545,481 6,233,888 6,005,000 





The last column is made from the one headed “ Difference,” by subtract- 
ing from the latter 15 per cent. of the rail production each year, as an estim- 
ated allowance for waste in conversion from the pig iron to the rail. Any 
error in this estimate will not seriously alter the figures in the last column, 
which fairly represent the amount of iron used in the United States for other 
purposes than the manufacture of rails. 

The figures for 1879 look small compared with those of the succeeding 
years, but they were larger than those of any preceeding year, the nearest 
approach to them being in 1874, when the approximate consumption other 
than rails was only 1,496,000 tons. 

A glance at these figures shows that the consumption of iron for other 
purposes than rails in 1889 was over four times as great as in 1874, over three 


times-as great as in 1879, and over twice as much as in 1882; that in the eight 
years from 1872 to 1884 the consumption doubled, and that in the seven years 
from 1882 to 1889 it doubled again. The census figures for the production of 
pig iron for the year ending June 30th, 1890, indicate that the year 1890 will 
show a rate of increase greater than that of any preceding period. This most 
extraordinary and persistent increase in the use of iron for other purposes 
than rails is a phenomenon of no trifling importance. It indicates either the 
progress of a revolution in constructive methods or a tremendous increase in 
the wealth of the people, or both. We are iuclined to believe both causes con- 
tribute to the result. 

The country is growing richer at a wonderful rate, and strong, durable and 
therefore expensive structures are replacing those of temporary character, 
used when money was not so plentiful. In years gone by the chief idea of the 
American engineer in designing structures was to make them light, and to 
economize iron and steel to the utmostdegree. Waste of metal was looked upon 
almost as acrime. Now, however,we seem to be approaching English practice, 
in making strength the first consideration and cost the last. This tendency of 
itself is enough to account for a great part of the increase in the iron con- 
sumption. 

But there is also in progress a substitution of iron and steel for wood, 
stone and brick to an extent hitherto unknown. The era of tall buildings is 
calling for iron and steel structural shapes to replace the other building mate- 
rials. We are informed of a 10-story building now being erected in New York, 
in which the walls are only 12 inches thick. Real estate is so exceedingly val- 
uable in New York that floor space must be economized to the utmost, as 
offices are rented at the rate of $2 and upwards per square foot per year. It is 
estimated that in such a building $5,000a year more rent can be obtained if the 
walls are made only 12 inches thick than if they were 24 inches thick. To 
make such a building with 12-inch walls would be an impossibility with 
wood, brick or stone. Hence the necessity of using steel. The whole build- 
ing is made of 12-inch channel and I-beams, and the spaces in the frame filled 
in with brick. The floors, stairways, etc., are also made of iron, with firebrick 
filling. 

No doubt the greater part of the increase in consumption of iron is due to 
this demand for high buildings, and the necessity for such buildings being a 
permanent one, the increase is likely to continue at its present rate for some 
time to come. 

Mr. Swank’s statistics have been so admirable in every respect that it is 
difficult to criticise them ; but we think it is time,now that rails constitute only 
one-fifth of the total consumption of iron, that the statistics should show more 
clearly than they do where the iron goes to. The pig iron might be clasified 
foundry, forge and steel, and the rolled iron and steel other than rails and nails 
into plates (say over one-eight inch thick), sheets (under one-eight inch), struct- 
ural shapes, including beams, angles, channels, etc., wire billets or rods, and 
other shapes. Rails themselves should be divided into ordinary shapes and 
street and mine rails. If these classifications were made the statistics would 
be more valuable, and they would furnish an answer to the question, “ What be- 
comes of all the iron ?”—[Engineeeing and Mining Journal. 





Steel in Lake Steamship Hulls. 

As an indication of the class of material employed in the construction of 
some of the big steel steamships of the lakes some tensile tests of samples are 
quoted below. The samples were all of Otis steel used in the hulls of boats 
recently built by the Globe Iron Works Co., and the tests were made by 
officials of the United States steamboat inspection service on the Tinius, Olsen 
& Co. testing machine. Following are the results of the tests of six samples: 

No.1. No.2. No.3. No.4. No.5. No. 6. 


Thickness of samples in hundredths ofaninch..... 39 .309 .376 S27 501 622 
Widihs of samples in hundredths of an inch..........  .633 82 678 456 454 425 
Strain at which each sample parted..................ce00 17,400 18,000 16,700 19,500 16,700 18,200 
Strain per square inch of SectiOd,...... s- ....:sseeeeeeee 74,824 71,039 65,430 74,710 65,568 66,330 
Reduced width of sample................ccscsssssecssseseecseeres 51 .66 52 35 .28 -29 
Reduced thi kness of Sample..........cccccocssscsscorssereres 2 .188 194 .307 42 425 


Reduction of area, PET COML......+ceeveeeeeeeeee sone +. 52.49 45.51 60.43 50.79 66.73 55.08 
Since the policy was adopted of using none but domestic steel in all the 
new ships in the navy, there has been a great advance in the art of making and 
working steel in this country. When that policy was first adopted, on an 
average less than 70 per cent. of the output of the various mills was able to 
pass the naval inspection. With increased experience has come the ability to 
do much better work, and Commodore Sicard, president of the naval board of 
steel inspection, says that more than 90 per cent. of the steel will now pass the 


most rigid inspection.—{Marine Review. 





Steel Plate Trial. 

The plate made by Schneider & Co., of Le Creuzot, France, for the Chilian 
armor clad has been officially tested at Garve. The plate chosen measured 
18 32 feet long by 675 feet wide. It was a belt plate of trapezoidal section, and 
presented a thickness of 8.07 inches at the upper edge and of 5.31 inches at the 
lower. The gun was of 64-inch caliber and the projectiles were of chilled 
castiron. Three projectiles were fired, with a striking velocity of 1,463, 1,459 
and 1,564 foot seconds respectively. ‘The energy of these projectiles was 1.13 
times that necessary to go completely through an iron plate of the same thick- 
ness at the points of impact. All of the projectiles were of good quality. 
After the fire the plate presented but three slight cracks, all starting from the 
point of impact of the first shot. Neither the backing nor the bolts suffered. 





A WATCHMAKER in Newcastle, Eng., recently completed a set of three gold 
shirt studs, in one of which is a watch that keeps excellent time, the dial being 
only three-sixteenths of an inch in diameter. The three studs are connected 
by a strip of silver inside the shirt bosom, and the watch contained in the 
middle one is wound up by turning the stud above. The hands are set by 





turning the one below, 
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MANUFACTURING PROFITS IN GREAT BRITAIN. 





Those who are opposed to the protective tariff system are fond of holding 
up our manufacturers to public view as monsters of greed, as self-aggrandiz- 
ing appropriators of enormous profits wrung from victimized consumers 
rendered helpless by act of Congress, and as proper objects upon whom to 
expend scorn and execration. When, in times of prosperity, some of our man- 
ufacturers are able to declare a dividend of 10 to 12 per cent. they are singled 
out for abuse and denounced without stint as “robber barons,” “tariff pets,” 
“a privileged class,” until it might be supposed that, instead of being bul- 
warks of strength to the nation, they are rapacious enemies of society. But we 
never hear from these noisy and persistent objectors any complaint about the 
marvelous gains which are not uncommon among British manufacturers. For 
example, London Angineering, last month (August 8) contained the following 
notice: “The high rates of iron have shown themselves in a remarkable 
way, in connection with the Consett Iron Co., Limited, which, with a paid-up 
capital of £700,000, made a net profit of £366,000 for the year ending June; 
334 per cent. is paid in dividends, leaving a balance of £134,000, which is 
applied for enlarging works and buying collieries. In 1889, 20 per cent. was 
paid.” In regard to another corporation the American Manufacturer's Eng- 
lish letter made this statement: “ The report of the directors of Henry Besse- 
mer & Co, Sheffield, shows a net profit for the year of 437,138. The directors 
recommend the payment of a dividend of 20s. per share, which, with the 20s. 
per share paid in July last, makes a dividend of 25 per cent. for the year. 
They also recommend writing off £5,000 from the improvements and addi- 
tions account. This will leave a balance of £23,216 to be carried forward to 
next year. This report is considered very satisfactory. Brown & Bayley’s 
steel works have just declared a dividend at the rate of 17'4 per cent., making 
with the interim amount of 7’ per cent. already paid, a splendid total divi- 
dend of 25 per cent. for the year.” About the same date the London /ron and 
Steel Trades Review made these announcements: ‘“Bell’s Asbestos Co., Lim- 
ited, have declared an interim dividend of ios. per share (free of income tax) 
for the half year ended 30th June last, being at the rate of 20 per cent. per 
annum. The annual report of Sandwell Park Colliery Co., West Bromwich, 
shows that during the past year a profit of nearly £31,000 has been earned, 
making, with the balance brought forward, about 434,000 available for divi- 
dend. The directors recommend the payment of Io per cent. per annum 
dividend, with a bonus of tos. per share, equal to a total dividend of 20 per 
cent., besides carrying 46,000 forward. During the past two years the com- 
pany’s £10 shares have advanced from £9 to £19, or 110 per cent.” 

Here is plenty of unadulterated food for reflection on the part of the 
tariff howlers, whose sensitive souls are harrowed to the very core whenever 
10 to 12 percent. dividends are declared by manufacturers in the United States. 
If those rates of profit are evidences of hands of greed thrust by the act of 
Congress into the pockets of the people, how much greater must be the 
plundered helplessness of the British consumers, under the blessed policy of 
so-called free trade! To make the contrast still worse, those lords of the roll- 
ing mill and earls of the trip hammer, while reveling in such enormous gains, 
pay their toiling slaves of British free trade such a pittance of compensation as 
to be a mere apology for freedom wages in contrast with the comfort wages 
received by American workmen in the same lines of production, illustrated, 
for instance, by $1.70 per ton paid tothe puddler in England against the $5.50 
paid to the puddlerin Pennsylvania. Companioned with the high profits of 
British mill owners are degradation and privation and wretchedness among 
the toilers, while the consorts of American dividends are for the workers large- 
ness of life, including plenty to eat and to wear, and asurplus from earnings 
to deposit in the savings bank. These radical differences in the purchasing 
power and other conditions of the great mass of consumers in England and 
in the United States are prime factors of the tariff problem which the profes- 
sional and chronic remonstrants against the protective system never take into 
their calculations, simply because the set purpose of these agitators is not, as 
they claim, the ascertainment and the vindication of the truth, but victory by 
hook or by crook for their own dear selves, without any consideration what- 
ever for the evil consequences to other people. Their science of political 
economy is a science based upon assumptions, usually false assumptions, 
which reinforce their designs far more satisfactory than could any range of 
solid facts drawn from either individual or national experience. To reason 
with such anti-protectionists, hoping to enlighten their minds and change 
their views, is to cast pearls before swine. All that can be done is to counter- 
act their efforts by public exposure of their hypocritical pretenses, their un- 
founded assertions, their adroit plausibilities and their brazen lies, while 
watching diligently to frustrate emissaries who cross the Atlantic to our 
shores with bribes in their hands to tempt unscrupulous men to betray their 
trusts.—|Industrial World. 


Notable Application of Water Power. 

Some interesting features are noted in the power equipment of the Tread- 
well mill, Alaska—the largest quartz mill in the world, consisting of 240 
stamps, 96 concentrators, 12 ore crushers, etc., and requiring about 500 horse- 
power. All of this machinery, covering several acres of ground, is run by a 
single wheel 7 feet in diameter, operating under a head of 490 feet, making 
235 revolutions, and using 630 cubic feet of water per minute, this being dis- 
charged through a nozzle 3-31 inches in diameter; with a 4-inch nozzle this 
wheel will work up to 735 horse-power. Regulation is afforded by the use of 
a deflecting nozzle operated by a hydraulic governor; the nozzle is about four 
feet long with a ball joint at the butt end, and to the discharge end is attached 
by lever connections an automatic hydraulic regulator, which varies the 
amount of water applied to the wheel as may be needed to adapt it to varying 
loads—a device which affords a peculiarly simple, sensitive and satisfactory 
regulation. With such an arrangement, and in such a location, the advantage 
of water power is conspicuous. Thus the wheel above mentioned weighs but 








Soo pounds, and the entire equipment, embracing shafts, boxes, driving pulley, 
etc., only about 4,000 pounds; on the other hand, a steam machinery plant, to 
give the maximum capacity of such a wheel, would not weigh less than 200 
tons, and the expense of running such a plant would be almost immeasurably 
greater.—| Mining and Scientific Press. 





THE SMOKE NUISANCE. 





There is probably no one subject that has attracted more attention in the 
mechanical world than the smoke nuisance, and there is no subject of more 
interest to the cities where bituminous coal is used for fuel. Nearly all of the 
cities of the world have ordinances for the purpose of compelling people who 
burn soft coal to abate the nuisance. London has ordinance upon its books, 
dating back to more than fifty years, and other cities have agitated the question 
almost constantly ever since; yet we have no record where any of the cities 
have succeeded in ridding themselves of the intolerable nuisance. It has 
become a very grave question in the city of Chicago, and a question well 
worth the attention of the present administration. There is no one thing that 
the chief magistrate of a city could accomplish that would give him so much 
glory as to be the first in the world to bring about the abatement of the smoke 
nuisance. Weare frank to say that the present admininstration has done 
more to bring about that desired end than all that has been done heretofore, 
yet the work has hardly begun. The ordinance relating to smoke nuisance 
would seem to contain all that is necessary. It has stood the test of the courts 
for the last nine years, and has been fully sustained. There is but little or no 
opposition from those who violate the ordinance, and the majority of them 
have made repeated efforts to comply, but have failed simply for the reason 
that the device they used, or attempted to use, is not practical from a mechan- 
ical standpoint. It is a well-known fact that the mechanical construction of a 
furnace that has been successful under certain conditions as to location, the 
amount of duty performed and quality of coal used, has failed utterly when 
any of the above conditions were changed; and a device has been known to 
work successfully, practically and profitably upon one particular furnace, and 
proved utterly worthless (and some instances worse than useless) upon any 
other furnace. Engineers, as a rule, have not devoted as much time to the 
construction and operation of their furnaces as they have to their machinery, 
and, consequently, are not always competent to judge whether a particular con- 
struction of furnace—one that may have worked successfully in one particular 
locality under particular conditions—could be worked successfully when those 
conditions have been changed. Much of what has been written on the sub- 
ject has tended to mislead mechanics, manufacturers and soft coal users gen- 
erally into making impracticable and useless experiments. The statement 
that smoke cannot be burned, for instance, would seem to be a foregone con- 
clusion among many who claim to be intelligent upon the subject. This is a 
mistake. The smoke escaping from a chimney is the result of incomplete 
combustion, caused by a lack of oxygen and hydrogen, during the time when 
these gases are being generated. The gas made for Illuminating purposes is 
composed of carbon, oxygen and hydrogen combined in certain well known 
proportions. Natural gas requires a mixture of oxygen and hydrogen before it 
can be used for illuminating or heating purposes. It has been demonstrated 
within the last few months that the only practical solution of the smoke nuis- 
ance, is to convert fuel into gas, which is now done very successfully and prac- 
tically; and it is a surprise to many people who claim to be intelligent upon 
the subject to see how easily the ordinary steam boiler furnace can be con- 
verted into a water-gas furnace, as is being done on the locomotives of the 
Northwestern Railway, and at Phexix Building, Dearborn Station, 31st street 
Laundry, National Life Building and many others.—[Industrial World, Chicago. 





Death of an Ohio Iron Manager. 

We are advised by the Ohio Iron Co., of Zanesville, of the death of their 
Secretary, Captain Charles William Greene, at his residence in Zanesville, 
August 29th, 1890. Captain Greene was born a few miles above Ironton, in 
Lawrence county, O., March 20th, 1841, and spent his boyhood and early man- 
hood in Southern Ohio. In July, 1861, he enlisted as a private in Co. E, 27th 
regiment, Ohio Volunteer Infantry; was elected second lieutenant when the 
company was mustered, promoted to first lieutenant March 27, 1862, and to cap- 
itan November 2nd, 1862. Heserved with his regiment with credit in Missouri, 
Tennessee, Mississippi, Alabama and Georgia; was twice wounded, being struck 
with a fragment of a shell in the battle of Corinth, Miss., October 4th, 1862, 
and shot through the foot at Dallas, Ga., May 30th, 1864. The latter wound 
disabled him for further service, lamed him for life, and he was honorably dis- 
charged September ist, 1864. He was manager of Keystone furnace, in Jack- 
son county, O., from 1866 to 1872 and came to Zanesville the latter year and 
was afterward connected with the management of the Ohio Iron Co. to the 
time of his death, though unable to participate actively for the past two years 
because of failing health. 





Knappschaftsberufsgenossenschatt. 

This is the euphonious title of aGerman miners’ society of mutual acci- 
dent insurance. It pays damages according to fixed rules, and endeavors to 
diminish accidents by proposals addressed to the Government, as well as to 
mine managers, concerning improvements in safety appliances. In 1859, 
375,410 persons were members. Their yearly income is estimated at 310,114,152 
mks., or, on an average, 826 mks. The indemnities paid during the year for 
the 27,038 accidents (or 7 2 per cent. of the number of people insured), of which 
816, or 0 22 per cent., were fatal, amounted to 2 378,700 mks. Expenses, inclu- 
sive of medical and other examinations, fixing of indemnity, cost legal advice 
and appeals, and of measures taken to prevent accidents, amounted to 295,277 
mks. The capital account showed a balance at the end of the year of 9 296,997 
mks,—[Engineering and Mining Journal. 
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THE AXE AND TOOL COMBINATION. 





The American Axe & Tool Co. have recently been making an effort to 
control the scythe market, but this attempt has been unsuccessful and the 
project has been abandoned. There was some question on their part as to 
the advisability of extending their field, and some unexpected obstacles were 
found to stand im the way of the scheme. This, together with a growing 
appreciation of the magnitude of their enterprise in keeping control of the 
axe market, led to the abandonment of the project in regard to scythes. This 
line of goods accordingly remains in open market. In this connection, the 
fact that the American Axe & Tool Co. have failed to purchase the plant of the 
Dunn Edge Tool Co, Oakland, Me, in accordance with an understanding 
which had been reached, is regarded as having peculiar significance. Accord- 
ing to advices which we have received, soon after the organization of the 
American Axe & Tool Co, negotiations were entered into with the Dunn Edge 
Tool Co. for the purchase of their factory, in which both axes and scythes are 
manufactured, and the owners considered it asettled thing that the entire 
property would be taken by the company upon the terms agreed to, it being 
understood that the consummation of the sale and the transfer of papers was 
to be made August 1, and that after that date the Dunn Edge Tool Co. as man- 
ufacturers was no longer to exist. In the meantime the axe consolidation, 
finding that it would not be feasible to control the manufacture of scythes, are 
represented.as seeking some pretext by which they could avoid the carrying 
out of their contract in regard to the purchase of the Dunn plant. This pre- 
text, according to uncontradicted reports from Oakland, was found in the 
inability of the company to show a clear title to a very small plot of ground 
included in the bargain, but in no way connected with the plant. It is also 
stated that the loss to the Dunn Edge Tool Co. by the interruption to their 
business by the negotiations thus unfortunately terminated has been serious, 
and will be made the ground for litigation. 

The matter is, however, of more general importance from its bearing 
upon the question as to the ability of the American Axe & Tool Co. to control 
the market. It is generally conceded that their attempt to control scythes 
was unwise, and that even if in it they had been at the outset successful they 
would soon have encountered serious difficulties ; while, failing in the attempt, 
there has been for them a certain loss of prestige, especially in view of their 
non-purchase of the Dunn plant in accordance with their understanding with 
its owners and their own announcements made in regard toit. At the same 
time, the fact that the Dunn Edge Tool Co. will be in the market as manu- 
facturers of axes will be a thorn in the side of the consolidatedinterests. This 
competition, together with the constantly developing manufacture of outside 
goods, can scarcely fail to be more or less seriously felt by the American Axe 
& Tool Co. These facts, together with rumors in regard to difficulties which 
they have encountered and the limited demand for goods under which some 
of the manufacturers are disposed to be impatient, with other indications of a 
weakening in the company’s control of the axe market, suggest in the minds 
of shrewd hardwaremen the question as to the future course of things in the 
company’s affairs. It is, however, to be born in mind that the American Axe 
& Tool Co. is a very strong concern, and at present in almost absolute control 
of the axe market, and that, with its great facilities and the advantages pos- 
sessed by it, it is likely to retain its control for some time to come. It is, 
however, a question whether its present prices will be very long maintained, 
as there is a growing probability they may consider it advisable to reduce 
them in view of dissatisfaction among the trade, and the offering of outside 
goods at lower prices-—[{Iron Age. 





SMALL MANUFACTURERS AND COMBINATIONS. 





Attempts to form great combinations of manufacturers of machinery in 
this country, after the style of combinations in other industries, are likely to 
be failures for generations to come at least, principally for the reasons that 
the effort is always toward improvement in design and construction, that the 
ability to make these improvements is so widespread, and that anything like a 
universal standard by which to measure excellence of design and construc- 
tion of machines, cannot be established. In some industries capital is able, 
through immense combination, to hold the field against successful competi- 
tion, because of its ability to use vast sums of money in plants and accessories 
for doing the work of manufacturing, and in transacting the business, and, 
if need be, in crushing those of moderate means, who presume to interfere. 
In such instances, however, the quality of the product must, generally speak- 
ing, be easily come at—bounded by definite lines, as it were. For example, a 
pound of sugar or gallon of oil of a certain easily determined quality, is as 
good in every way as another pound of sugar or gallon of oil of the same 
quality. Standards can be set up for measuring the quality of either of these 
products. But it is not possible to set up such standards for measuring the 
products of the machine shop. There are no simple tests to which such 
products can be put, and which will satisfy the purchaser. 

Assume that there is, in the instance of the steam engine, for example, a 
combination of all the best manufacturers in the country, and that the manu- 
facture of these engines is, by the employment of unlimited capital, brought 
to the lowest point in cost. Let this be accomplished, and the next month, or 
the next year, a dozen—more or less—better engines, or, what will answer the 
same purpose, engines thought to be better than those controlled by the com- 
bination, will be made; and they will sell, because they are better, or thought 
to be; sell for the same reason that one-dollar and two-dollar pocket knives 
will sell, notwithstanding knives can be bought for twenty. five cents. 

So long as the room for improvement exists to the extent that it does in 
nearly all products of the machine shop, there is litile prospects of trusts of 
extensive combinations in the business. Men of moderate capital will find 
opportunities to build good machinery, and to put their product before the 
buyer; opportunities to grow up from a modest beginning, as most great 











machinery manufacturers have grown up. The demand for something bette 
is a demand that is never satisfied, and when this demand is met by the indi- 
vidual, he has a chance even against the most powerful combinations. 

It is undoubtedly true that it is not so easy to start in asmall way in the 
machine business, as it once was. Modern appliances for doing work at small 
expense are costly, and the small manufacturer must make shift to get along 
without many of them. But realizing the disadvantages under which he 
labors, he makes up for this, in part at least, by increased energy, and the 
greater attention his limited field of action enables him to give details, and, if 
his stock of patience and perseverance does not fail, he has good prospects of 


‘ marching along with the times. Examples of this are numerous enough to 


give strength to the courageous. The day of the small manufacturer in the 
machinery line is by no means past. Failures to succeed may be more numer- 
ous, and it is undoubtedly more and more every day a question of the survival 
of the fittest, but this is so in everything.—{American Machinist. 





IRON AND WOOD. 





An interesting economic change now going on is the use of iron for many 
purposes in which lumber has been heretofore employed. The 7imberman, 
a western journal devoted to the interest of the lumber trade, quotes a Cincin- 
nati lumber merchant who says that the trade in white pine has fallen off one- 
thirdin six years. Of course a great share of this is attributed to the decrease 
in the lumber supply; but it is accompanied by the introduction of iron in 
many capacities. This merchant cites the use of iron window frames, wire 
netting for laths, and tiles instead of wood for flooring. The illustration could 
be indefinitely enlarged. The experiment of steel ties to be used in place of 
wood, is underway. The use of iron girders, in place of wooden joists, has be- 
come universal in the higher-priced buildings, and the employment of frames 
made entirely in that way in place of the old frame buildings has resolved 
itself merely into a question of cost. Mechanical Hall, at the Pittsburg Ex- 
position, is a favorable example of a building constructed with a complete sub- 
stitution of iron for wood as a building material. 

This use of iron in the place of wood for many of the most important pur- 
poses in industry is, of course, especially important to Pittsburgh as the iron 
and steel centre of the country. Its progress and theexpectation ofits further 
development is illustrated by the possibility that iron or steel ties can be sub- 
stituted for wood. Ifin that use, where what was originally the cheapest tim- 
ber was employed, iron or steel can be economically substituted, it certainly 
seems as if the same change can be more successfully made in the departments 
of industry where more costly timber is used. The vital factor is, of course, 
the respective cost of the two classes of material in proportion to their dura- 
bility, and one of the most efficient causes in making the change possible, is 
the cheapness of iron that has prevailed for the past ten years, and the steadily 
enhancing cost of lumber. 

The results of these factors furnish a valuable illustration of the economic 
principle that the reduction of the cost of any staple furnishes its own recom- 
pense not only by extending its markets, but by developing new uses which 
were impossible at the higher range of cost. Only the other day the Dispatch 
called attention to the effect of the low prices that have prevailed for iron 
since 1880, in more than doubling the consumption of iron while the popula- 
tion has increased but little over a quarter. The displacement of wood by 
iron is not only an illustration of the new uses that are developed by low 
prices, but furnishes an evidence that if iron can be kept relatively as cheap as 
lumber, the use of it in that way will open up a vast field for the expansion of 
the iron trade which is, so far, almost unexplored. 

The diminution in the use of lumber is the converse of the same proposi- 
tion. The advancing cost of that material has steadily limited its use until in 
some of the old forms that were the most common it has become absolutely a 
luxury. Iron is taking its place for some purposes, tiles for others and brick 
for others. It is clear that if the supply of lumber continues to diminish, 
other materials must displace it until finally the change will be so great as to 
restore the balance and the demand will be as limited as the supply. It is not 
likely that the displacement of lumber will be so complete that the man who 
now plants waste ground with a forest will not leave a fortune to his descend- 
ants; but if the present tendency continues the relief from the timber famine 
must come into the substitution of other materials. 

It is to be hoped that the enlarged use of iron in this way may be utilized 
for an indefinite expansion of Pittsburgh’s industry; and the evidence of the 
benefit of low cost for any great staple, will convince our manufacturers of 
the falsity of all theories that look toward an artificial enhancement of prices. 
—[Pittsburgh Dispatch. 





Pittsburgh Excursion. 

On account of the Catholic Congress, the Cleveland & Pittsburgh Railroad 
will sell excursion tickets to Pittsburgh and return at the low rate of $3.00 for 
the round trip, Sunday, September 21st; tickets good returning until Septem- 
ber 27th. Special train leaves Union Depot at 11 p. M, on which the Catholic 
Societies will go. Telephone No. 27, C. L. Kimball, A. G. P. A, for full 
information. 


ONE of the mechanics of the Pennsylvania lines is working on a device by 
which coal will be fed to the firebox of a locomotive in the same manner that 
a base-burner is fed. It is claimed that if the device is perfected it will greatly 
increase the heat in the firebox, as no cold air will rush in, as is the case when 
the door to the firebox is opened to throw in coal. 


TuE Engineering and Mining Journal denounces Prof. Hirsch’s statement 
that he can make aluminum at fifteen cents a pound as “ the Chicago hum- 
bug.” That publication has a habit of calling things by their names, and this 
always after intelligent examination.—{ National Labor Tribune, 






















































































12 "Tem IRON TRApDPe ReEvIEw. 


INDUSTRIAL SUMMARY. 





New Enterprises :— 

The Georgia Rolling Stock Co. has been incorporated at Macon, Ga., by 
H. J. Lamar, J. S. Schofield, J. S. Baxter and others to build car works. The 
capital stock is $250,000. 

M. M. Rogers, L. L. Powell, W. S. Gooch and others will, it is reported, 
organize a stock company to erect a plant at Roanoke, Va., for the manufact- 
ure of the Woolly patent electric motor. 

The Vulcan Boiler Works, Toledo, O , have been incorporated with a capital 
stock of $35,000. The new company will manufacture boilers on a large 
scale under patents owned by J. J. Cronin. 

‘}he Dominion Railway Supply Co. has been incorporated with a capital 
stock of $100,000, and will erect works at Windsor, Ont., for the manufacture 
of railway appliances, machinery, tools and supplies. 

At Birmingham, Ala. Reed Williams, Carl Jensen and others, have bought 
the Birmingham Bolt & Nut Works, and will transform it into a factory for the 
manufacture of plow and agricultural implements. 

A company has been organized by J. M. Hunt and others to establish a fac- 
tory at Macon, Ga., for the manufacture of a mower, recently patented by Mr. 
Hunt. The company have a capital stock of $50,000, 

The Le Van Boiler Co. have filed articles of incorporation. The company 
will construct and sell steam boilers, furnaces and other machinery in Pater- 
son and Camden, N. J., and Philadelphia, Pa.,the factory to be located in the 
latter city. 

At Fayetteville, N. C., the Carolina Machinery Co. have been organized 
with A. B. Williams, President; M. H. Russell, General Manager, and W. S. 
Cook, Treasurer. The company have a capital stock of $20,000, some of which 
was subscribed in Boston. 

The Humbert Nut-Lock Co. has been incorporated at Basic City, Va., with 
T. S. Doyle, of Staunton, Va., as President; J. F. Christian, of Roanoke, Va., 
Vice-President, and Taylor Bissell, of Staunton, Secretary, to manufacture nut- 
locks. The capital stock is $10,000. 

The Pennsylvania Metallic Cornice Manufacturing Co., of Wilkesbarre, 
Pa., has been chartered with a capital of $30,000. The directors are, Morris J. 
Keck, Elmer Z. Smith, John J. C. Weller, Wm. M. Barnes, James F. Mack, John 
Fourch, James Dewey, of Wilkesbarre. 

R. A. Bret, of Chicago, has been in consultation with the leading business 
men and manufacturers of Evansville, Ind., with the object of establishing a 
steel car plant at that place. It is said that his plans have been favorably re- 
ceived, and that there is little doubt about his success. 

The Rome (Ga.) Rolling Mill has been purchased for $38,500, by B.A 
Jenkins, of Knoxville, Tenn.; J.J. Reed, D. R. Benynon and others, who have 
incorporated the Rome Cotton Tie Mannfacturing Co. to operate the same. 
The capital is $50,000, and the plant will be enlarged. 

Henry Cummins, W. T. Black and G. W. N. Yost have incorporated at Cov- 
ington, Ky., the Davidson Writing Machine Co. to manufacture typewriters. 
The capital stock authorized is $500,000. They are also reported as incorporat- 
ing the Consolidated Writing Machine Co., with a capital of $3,000,000, for the 
same purpose. 

The Ohio Manufacturing & Investment Co. has been organized at Florence, 
Ala., with a capital of $1,000,000. The officers elected are: A. W. Stockwell, 
President ; E. R. Carlisle, Vice-President ; J. R. Sheridan, Secretary and Treas- 
urer. The object of the company is the general development of the industrial 
enterprises of Florence. 

Judge Welford, of the City Circuit Court of Richmond, Va., has chartered 
the Waddell Railway Signal Co., with a paid-up capital of $100,000, and the 
privilege of increasing the same to $2,000,000. The objects of the company are 
to manufacture and sell certain signals patented in the United States and 
Europe, to railway companies. The officers are: President, S. H. Letcher; 
Vice-President, O. O. Owen; Secretary and Treasurer, B. C. Wherry ; Directors: 
W. H. Waddell, T. S. Doyle, D. C. Jackson, I. C. Boude, Granville Gaines, O. O. 
Owens, W. J. Johuson, John B. Carey and H. W. Flournoy. 





Enlargements, Additions, Removals, Etc. :— 

The St. Louis, Arkansas & Texas Railway (office, St. Louis, Mo.,) will erect 
machine shops and roundhouses in Commerce, Tex. 

The file works of Hubbard & Haskill have been removed from Erie Pa., 
to Painesville, O. on account of the liberal inducements offered by citizens of 
the latter place. 

A large plant for the manufacture of steel for edge tools is shortly to be 
removed from Canada to Atlanta, Ga. The process employed will be an 
entirely new one. 

The Superior Horse Nail Co., of Chicago, Ill., have concluded to move 
their factory to Kankakee, Ill, and to materially increase their capacity by 
the addition of new machinery. 

The Graham Land & Improvement Co. has, it is stated, closed contract 
with the C. P. McWane Plow & Foundry Co., of Wytheville, Va., for the 
removal of its iron foundry and plow works to Graham, Va. 

The Gates Iron Works, Chicago, Ill., have built a new shop 68x150 feet, 
which will contain three traveling cranes running the full length of the build- 
ing. The center crane is 22 feet high, and those on the sides are each 19 feet. 
The center trolley is intended to handle the heaviest machines built by the 
company, weighing from 40,000 to 80,000 pounds each. 

The Chicago Axe Co. has leased the Safe and Lock plant at Hammond, 
Ind., for five years, with an option for the purchase of the plant at a stated 
price at any time within that period. The company promises to employ 150 
men at once, and to increase the number to 300 within a year. It expects to 
begin selling the product of the new factory by Oct. 1. 

The Allegheny Bessemer Steel Co., of Pittsburgh, with works at Duquesne, 











Ware’ $ | Patent Anti Bursting ‘Flanges. 











A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 


EDMUND R. WARE, Inventor and Agent, 162 LaSaile- -SL., KOOM 1 AT Chicago. 








Pa., made the Jargest run in the history of the firm last month. During that 
period there was turned out 16,814 tons of rails, 20,000 tons of raw steelin the 
converting mill, and 17,000 tons of blooms. The improvements in the con- 
verting mill and the new blooming mill, now under way, will be completed in 
ashort time. These improvements and additions will increase the capacity of 
the plant to 20,000 tons of rails per month. 





General Industrial Notes:— 

The Premier Steel Co., composed of capitalists of New Albany, Ind., have 
purchased the entire plant of the Indianapolis Rolling Mill for $132,000. 

The machinists in the employ of the Lloyd-Booth Co. and William Tod & 
Co., both of Youngstown O., have had their working hours reduced from ten 
to nine, without any reduction in wages. 

E. T. Barnum, 179 Jefferson avenue, Detroit, Mich., write us that he has 
recently secured the contract for all the wire and iron work for the annex to 
the post office in that city. This is quite an important and extensive job, and 
Mr. Barnum, being the lowest bidder, secured the contract. 

The Cleveland Twist Drill Co. write us that their orders during the 
Summer have far exceeded their expectations and capacity. They have just 
increased their turning department seventy-five per cent., have made large 
additions to their factory and hope to be able now to fill all orders 
promptly. 

E. W. Cricton, furnace superintendent of the Oregon Iron & Steel Co., at 
Oswego, Ore., reports that the furnace turned out during the month of August 
in 28 days running time 1,338 tons of pig iron, an average of 48% tons per 
day. The best week’s product was 355 tons; the best daily turn out 68 tons. 

Frank Felton, foreman of the puddling department of the sheet mill at 
New Castle, has completed a device for causing a draft in puddling furnaces by 
injecting a jet of steam through an iron tuyere leading to the fire bed, making 
astrong current of air. The device is being given a trial that promises 
success. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., until 2 Pp. M., on the 26th day of 
September, 1890, for furnishing and putting in place complete one hydraulic 
passenger elevator, one direct acting freight elevator and one direct acting ash 
lift for the U. S. Court House, Post Office, etc., at Rochester, N. Y. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock, Pp. M., on the 8th 
day of October, 1890, for all labor and material required to furnish and put in 
place complete the low-pressure steam heating and ventilating apparatus, etc., 
for the U. S. Court House and Post Office building at Pittsburgh, Pa. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D.C., until 2 o’clock, Pp. M.,on the 
24th day of September, 1890, for all labor and material and fixing in place 
complete the low-temperature hot water heating and ventilating apparatus for 
the extension to the U.S. Post Office, Court House, etc., building at Charles- 
ton, W. Va. 

The Wickes Bros. Boiler Works, East Saginaw, Mich., report business as 
booming. They are running a large force of men night and day and havea 
large number of orders on their books. They are especially busy on boiler 
work for large vessels, they having built two 13’ boilers for steel vessels now 
being built in Wheeler’s ship yard, at Bay City, and have orders for two more, 
same size. The vessels are intended for ocean trade. Their boilers and 
engines will be found all over the country, as they have a trade extending from 
Maine to California. 





A Rare Opportunity 
To visit Pittsburgh is via the Cleveland & Pittsburgh Railroad, Sunday, Sep- 
tember 21st, when the rate will be but $3 00 for the round trip; tickets good 
returning until September 27th. Special train leaves Union Depot at 11 Pp. M. 
Call at offices of the C. & P. R. R., Weddell House corner; Union Depot, 
Euclid Avenue, Woodland Avenue or Newburgh for full particulars. 





THE snow-sheds on the Southern Pacific railroad in the Sierra Nevada 
mountains represent to-day 200,000,000 feet of lumber and an expense of fully 
$3,000,000. It cost about $2,000,000 to build them in the first place and some 
$1,000,000 to keep them in repair during the past twenty years. The money 
they have cost wculd build homes for a town of 6,000 people, each home cost- 
ing $3,000, and six people to a house. 
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Bo LTON Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 
— a con Yo TE Safe. 
HOT-WA Clean, 


BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 





88 Lake St., Chicago, Ills. 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co., 


HEATER 





COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 
Over 20 Years in use, with never an Accident. 
Average cost of gas, % cent per hour per burner, 


396 Wight St., Detroit, Mich. 








OFFICE AND WORKS 
224& 226 NORTH UNION St CHICAGO, 1ILL.U.SA. 
PERFORATED BRASS. PERFORATED TIN. 


284 Peari St., cor. Beekman, 
NEW YORK. 








Printed in the Highest Style of Art, by 
[ A T A L0 f lf ES The Cleveland Printing & Publishing Co., 


Cleveland, O. 





“BACON’S” WINDING ENCINES 


Mines, Inclines, Quarries 
EVERV POSSIBLE DUTY 


Friction Drums, 
Link Motion. 


DOUBLE OR SINGLE 
DRUMS. 


Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH S8T., PHILADELPHIA, PA. 





Finials, Weathervanes, 


STAMPED 
ORNAMENTS. 


Leaves, Rosettes, Etc. 


Galvanized Iron Cornices, Building Fronts 


Send for catalogues and prices to 


W.H. MULLINS, 


150 Depot Street, 





Salem. - 
J. T. WAGNER, Sales Agent, 


108 Chambers St., New York City. 


FOR RENT, WITH POWER. 








SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1590, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 
109 feet, and an aggregate floor space of 24,000 square feet. Ofthis space we 
will rent to the right parties about 5,000 square feet, with power. The building 
is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 
purposes. It is lighted on three sides, is equipped with large freight elevator, 
is heated with steam, and has gas and water on all five floors. Terms reason- 
able. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cor. ST. CLAIR AND Woop STREETS., CLEVELAND, O. 


ATENT Seti PETER GERLACH & CO., 


29 Euclid Ave., waruns o@ 

Cleveland, O. 5 

tae tinemedl U. 8. end F orelgn Saws, Tools and Machinery. 
Litigated. Searches and Opinions | Yactories om Columbus, Winter and Leor 
as to Scope, Validity, Infringement | ard streets. 


and Title of Pateni Send for Cleveland. O.. U. &. A. 
pamphlet. 


PATENTS (@)geaaa 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall, 
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PUMPS ““"" 


@@ Send for Illustrated Catalogue. 


Centrifugal, Rotary and Piston Power Pumps, and 
House Pumps. 
OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumrtep.) 


New York<City Office: 16 Dey Street. 


Factories: Seneca Falls, N. Y. 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2025 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake st, 





use of Steam. Manufactured 


Regulators for Steam, Water, 
A d Pump P 

STEAM TRAPS, RETURN TRAPS, 

and other Specialties for the ag 

THE CURTIS REGULATOR Co, 


ir, and Pump Pressure. 


DAMPER REGULATORS, 
SEPARATORS, 





85 Beverly Street, Boston. 
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Akron Planing Mill Exhauster 


is Eeffctual, StrongJand Light Running. 


—-o—-——_ 


The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


—_—o——_ 


The Akron Disc Wheel 


1 expell more air and smoke for power 





a) — 


wil 
cS expended than any other constructed. 


: - 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co. 


AKRON, ” ad OHIO. 





A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. 
RESULTS GUARANTEED. 




















M. ALLEN, President. 
WM. B. FRANELIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCRH, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, 0. ; i 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, 0. : is 


A. D. BAITH, Special Agt., 208 Superior S&t., 
Cleveland, 0. 7 - 


R. D. BRIGGS, Special ., 208 Superior 8t., 
Cleveland, O. - 


J. B. WOLCOTT. Special Agt., Akron, O. 





Complete Census of 1890. 
RAND, McNALLY & €0.’S 
Business Atlas 


AND 


SHIPPERS’ GUIDE 


OF THE 


United States, Canada and Mexi- 
co, with Maps of all For- 


eign Countries. 


The especial value of this year’s At- 
las over other years is in the complete- 
ness of the 1899 Census Report. In 
addition to the revised figures which 
we shall give for all places shown in 
1880, we have the exact population for 
over 25,000 places which sprung into 
existence since then, and are now for 
the first time, given to the public, not 
only with a perfect index of their lo- 
cation and how to reach them, but 
they are by means of these population 
figures placed upon a proper com- 
mercial basis with other places, and 
as these figures are to remain as the 
only official record for another ten 
years, now is the time to get them. 

Each page will be 15x21 inches in 
size, and contain new Double-Page 
Maps of all Important States. Address 


RAND, McNALLY & CO., Chicago. 





The Era of Ship Railways. 

Mr. Robert Carper, 18 Parliament street, Westminster, honorary secretary 
of the Capital and Labor League, and Sir William Thomas Lewis, the agent 
for the Marquis of Bute, are supporting a project to lay a ship railway across 
the counties of Devon and Somerset, between Bridgwater and Seaton, in order 
to connect the Bristol Channel with the English Channel, so that vessels up 
to 1,000 tons register might get direct access to London and the Channel ports 
with coal and iron from South Wales. The proposed ship railway would be 
upon the flexible car systems invented by Mr. Smith, harbor engineer, Aber- | the Edinburgh exhibition. 





take the place of the ship canal which was projected for this route two years 
ago, the cost of which would have amounted to £6,000,000. Besides being 
very much lower in first cost, the ship railway will, it is expected, afford 
greater facilities for shipping, and when not used for ships two double tracks 
of rails will be available for ordinary railway traffic. 
hands of Mr. Walter Robert Kinniple, M. Inst. C. E., of 3 Victoria street, West- 
minster, who is to be associated with Mr. Smith in the undertaking. 
be remembered that a specimen ship railway was laid down by Mr. Smith at 
It consisted of 1,200 ft. of double line railway, 


The scheme is in the 


It will 


deen, and would be 36 miles in length, and is estimated to cost, with rolling | carrying a flexible car which is capable of carrying boats of 38 ft. in length, 
containing 30 passengers in each.—[London Iron and Steel Trades Journal, 


stock complete, the sum of about 42,000,000. The proposed ship railway is to 
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EXCEPTIONAL ADVANTAGES 


~ ARE Wow’ OFFERED 








AT HARRIMAN, TENN, 
er For all kinds of Manufacture in Iron and Wood. With reliable 


parties, who mean permanence and enterprise, 


liberal arrangements will be made by 


‘ THE EAST TENNESSEE LAND COMPANY. 











rior 

&t., 

8t., 

— OFFICERS AND DIRECTORS: 

0. 

) THOMAS L. JAMES, President. JOHN HOPEWELL, Jr, ist Vice-President. 


¢ A. W. WAGNALLS, Treasurer. A. A. HOPKINS, Secretary. 
J. R. LEESON, E. M. GOODALL, F. W. BREED, 
1S FERD. SCHUMACHER, WM. SILVERWOOD, WALTER C. HARRIMAN, 
FREDERICK GATES, JAMES B. HOBBS, I. K. FUNK. 
E This Company was organized by cautious business men, as a legitimate business investment. It has a larger aggregate of 
exi- Rich Coal and Iron Deposits, 


Iron Mines in Profitable Operation, 
s At- Arable Agricultural Lands, 


hich Valuable Timber Tracts and 


w for Admirably Located City and Town Lots, 


ation than any single corporation has ever before obtained in this country. 


r ten if you desire a location with Trunk Line Railroad facilities, the finest water supply, river transpertation, and surrounded by mineral 
Te an resources, choose none till you see Harriman. 


go. For full particulars, addiess 


W. H. RUSSELL, Ceneral Manager, 


HARRIMAN, TENN. 
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"NEW ILLUSTRATED — 
Catalogue 


NOW READY. 


Contains a great variety of new machines, and 
all the latest improvements on our 
regular manufactures. 


MILLING MACHINES, 
SCREW MACHINES, Etc. 


THE GARVIN MACHINE CO.. 


Laight & Canal Sts , 
NEW YoRE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 
9 and Ii South Wa'er St., CLEVELAN), 0. 


ICTOR COLLIAU, 


= Sole Manufacturer 


== Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 









(S} UCMAUEENUERGeoevenienNHUNRUONANAUENNLUNAULE Tica 


3H NUOUANANUROUENUEDEGHOEESOONRESNONDBAC 





Builders of Machinery for 
Hardware Manufacture, 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Drill 
ing and Countersinking 
& Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, | 
A. & H. Gough, Props., 
Manufacturers of 
Files Rasps, 


Equal to the Best English 
File. 





Adjustable Drilling & Countersinking Machine. 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
- - Lathes on payment 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 Fast Second St., Cincinnati, O. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 











Cap Lathe, $1.25. 





The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 











Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADELPRIA, PA. 


; THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


53 Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 












For information apply to 


=i COX & MORRISON, 


i Wheeling Boiler Works, 
Wheeling, W. Va. 





G. W. STOCKLY, President. 


4:4; TRACY, Vice-President. W. F. SWIFT, Pe. 
}. POTTER, Treasurer. . 8. POSSO: upt. 


4 NS, Supt. W. J. POSSONS, Asst. 
8. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC CO, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Erc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing a x Reliability. The Best is always the Cheapest. 
,000 Brush Arc Lamps now in use.  Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. 8. A. 





e@ Agencies Everywhere. 


IRON CLAD PAINT CO. iron ciad Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 





And get the qonuine article, 

and save liability of suit for 

using an article made in viola- 
tion of the patents issued to 

Wm. Green, and now owned 

by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

* Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Woreels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 


a 


IRON CLAD 
PAINT. 2 
















= Office 14 Winter St. 
—_ CLEVELAND, o.¢ BOWLER & CO. 









Instantaneous Heater 


—AND— 


BATH TUB COMBINED. 


The only Portable Foldin 
Bath Tub made. Can be stor 
in space 244x2%4x6 feet. 

Can be moved from bath 
room to sick-room. 

N Write for catalogue and 

\. discounts. 











COMPLETE STEAM PUMP_ <<. 
) 10 SIZES FROM $7 T° $75 ~~... 
=} Zo PRICES 
See ese 
F< VANDUZENaTirT 


ZA EZA ES GNCnnaT, 9.8 


THE CHEAPEST 


ALUMINUM, 


AS WELL AS THE BEST, 


Is offered to the Trade by the 


Cowles Electric Smelting & Aluminum Co., 
CLEVELAND, O. 


Price, $2 per pound for Aluminum contained 
in an alloy with copper, and $1.60 pe pound 
when alloyed with iron, the same being sub- 
ject to analysis. 


——MANUFACTURERS OF—— 
Manganese Bronze, Aluminum and White Sliver 
Bronze. Heavy Castings a Specialty. 


F. A. SACKMANN, 


16 Huron Cleveland 0. 
STEEL ALPAABET S 


OTFELNAME STAMPS 


SVPNING BRANDS 












Steel Name Stamps (1-16, 3-32 
or &% inch letters, 15c. per letter 





Shipman Automatic 
Steam Engine; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
16 and 22 horse- 
power compound. 
No engineer. Send 
for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY & CO., manufacturers’ supplies, 
conte and machinery, 24 So. Water St., Cleve- 
land, O. 


STRONG, WELL BUILT, SERVICEABLE 


SE ATLENGINES 


‘ 








= 


Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 









INTRICATE 
WORK 
A SPECIALTY. 


6 IN THIS 


RING PLATE 


STEEL BOTTLE 


STOVE TOPS 


AH di 


ST£ZeL". ~ 
= lo © aay SEAMLESS 


STEEL BOXES | 
ANY SIZE ; 


PIPE HOOK 


_ STEEL CATTLE TROUGH 


SEAMLESS 


BUCKETS.) STEEL CATTLE TROUGH, 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


| = = THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450.°8 UPWARD 
“~ oi UNIVERSAL RADIAL DRILLED 
Steam Jet Pumps, - From $4.00 wp. 
Automatic Injectors, - “ $5.00 ap. 
High Lifting Injectors, * $6.00 up 
Shafting, Hangers,- -° “ $1.00 un 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA TWVECTOR CO, CLEVELIND § 
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DDRESS 


POLIS, IND. 
DIAL 


\ACHINES 


X SIZES 
FEATURES 


PWARD 

L DRILLE 
>.U.S.A, 
4.00 up. 
5.00 ap. 
6.00 up 
1.00 uo 
TC. 
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IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. o. b. cars, neét cash): 
Bessemer, $19 20; No. 1 Foundry, $17 80; No. 2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$15 80; No. 2Gray Forge, neutral, $15 30; No. 
1 American Scotch, $17 80; No. 2 American 
Scotch, $16 80. 


Curcaco (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 50 
1700; Southern Coke No. 2 Foundry, $16 00 
1650; Southern Coke No.3 Foundry, 15 50 
16 00; Southern Coke No1, Softeners, $16 00 
16 50; Southern Coke No. 2, Softeners, $15 00 
Sis 50; Ohio Silveries No. 1, $18 25@18 75 5 
hio Silveries No. 2, $1725@ 1775; Ohio 
Strong Softeners No. 1, £9 oo@19 50 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 


Superior Charcoal Nos. 1 to 6, 21 00; 
Tennessee Charcoal No. 1, $19 20 00 ; 
Tenne Charcoal No. 2, $19 00@19 50; 
South Standard Car Wheel, $22 00@24 50; 


Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $15 50@1600; Hanging Rock Coke, 
No. 1 foundry, $1750@1850; Jackson Co. 
Stone Coal, No.1 foundry, $17 ~~ 00; Ten- 
nessee Charcoal, No.1 foundry, $17 50@18 50; 
pang sg, Sg Charcoal, No.1 foundry, $21 00 
@22 00. MILL IRons—Standard Southern Coke, 
grey forge, $13 50@14 50; Standard Southern 

oke, mottled, $13 oo@13 50; Cold Short South- 
ern Coke, grey forge, $13 00@13 50; 
Ohio Neutral Coke, grey forge, fe 16 
Cak WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00 ; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$21 50@22 50. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $18 25@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $17 25 


oo; Niagara No. 1, $00 co@oo oo; Nia ra 
So 2, $oo oo@oo oo ; Niagara No. 3, $oo a 
Ohio Softener No.1, $18 25@oo 00; Ohio Softener 
No. 2, $17 25@ 00 oo; Lake Superior Charcoal, 

oo; Tennessee Charcoal, $19 SeQoo 00; 
Southern Softener No. 1, $16 75@o0o 00; South- 
ern Softener No. 2, $15 75@o0000; Southern 
Strong No. 1 Foundry, $17 75@00 00; Southern 
Strong No. 2 Foundry, $16 75@oo 00 ; Alabama 
Car eel, $24 co@oc 00 ; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor Biast FounpDRy—Southern coke No. 1, 
$15 00o@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00o@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75Q18 7 
Southern charcoal, No. 1, $17 00@17 50; uth- 
ern charcoal, No. 2, $1650@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 17 50. FoRGE—Neutral coke, 
$3 75914 oo; Cold short, $13 75@14c0; Mot- 
tled, $12 75@13 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19 00 ; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast CoKE anpD CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $13 75@ 
1425; Southern Charcoal No.1, $17 18 00; 
Southern Charcoal No. 2, $17 17 50; ssouri 
Charcoal No. 1, $16 50@17 00; Missouri Charcoal 
No. 2, $16 00@16 50; Ohio Softeners, $18 0@ 
19 a CaR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 75@22 25 ; Southern, $19 00@ 

LLS East St. Louis, 


Strong 


22 50. INNELLSVILLE COKE—. 
$5 65; St. Louis, $5 So. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$20 50@21 00; Lake Superior (coke) Bessemer, 
$20 00@20 50 ; Katahdin (Maine charcoal), $24 00 
@2500; Lake Superior Coke, Foundry, all 
ore, $19 25@20 75 ; Lake Superior Coke, Found- 
ry Cinder Mixed, foo co@00 00; Standard Ohio 
one: F be. sng it Sommers No. 1, 
17 17 50; uthern Gra orge, $152 
15 50; Jackson Say (ohio) Silvery, $s 38 
19 25; Old Car Wheel, $02 co@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75 
15 25; Southern Coke No. 2 Foundry $14 25 
1475; Southern Coke No. 3 Foundry $13 75@ 
14 25; Grey Forge, $13 25@1375; Southern 
Coke Silver Mra — oo ; Southern Char- 
coal No. 1 ape wat 17 50@18 50; Southern 
Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 50; No. 2 Foundry, 
$16 16 50; Grey Forge, $: 25@15 505 White 
and Mot » $14 00@14 50; Warm Blast Char- 
coal, $19 00@22 00; Cold Biast Charcoal $74 00 
@29 00 ; Bessemer, $18 00918 co 


MERCHANT IRON AND STEEL. 

































































Flat Bar. 
1% to4 by % to 1 inch I 95 
4% to 6 by % tor inch..............c0008 pecsioasnsan ed 2 05 
1% ppl sd 1% to 2 inch 2 35 
1% & 1% y % to % inch 2 05 
I 1K Dy HF tO H AMCH,...cccccrccccccorcscese svves 2 15 
%, Mand K by % to % inch LG RTE .2 35 
Round and Square. 
1 to 1% inch........ I 95 
2 to 2% inch 215 
2% to 34 inch 2 45 
3% to 4inch 295 
4% to 4% inch....... 3 45 
G56 GIB Cbncih cn scocaetbiccthnnchceccitinsesaacetentancal 3 65 
Oval. 

BE ROSE SIRI ais ceocendndiasinle tavtiabiabyinbsteantoennn 2 
4] CE BR ii asctneGatbnriinte 2 = 
275 
” +3 15 

Half Oval and Half Round. 
1% to 3 inch............... +03 05 
ty: & eee covcecsescesD OF 
¥% to % inch... - 3 25 
2 cocccesee evcccescccccocsccoceesS 45 
3 mabnsoeiplanenantenese won 95 
Heavy Band. 

1% to 6 by & and 5-16 inch........ doconapneoenemenns 215 
1 tor ££.” £5 tena 2 25 
to % by and 5-16 inch 2 45 
to % by % and 5-16 inch 2 95 




















Hoops. 
1% to 4, Nos. 13 to 15. 2 75 
1% to 2, Nos. 16 to 18 2 85 
1% tO 2, NO. 19...00088 2 95 
1% to 2, No. 20. 3 95 
1% to 2, No. a1 3 15 
1% to 2, No. 22. 3 25 





15-16, 1 and 1%, Nos. 13 to 15 
15-16, I ANA 1G, NOB. 16 tO 18...cccceersccsseseereees 3 05 





























15-16, 1 and 1%, Nos. 19 and 20.. ee Ss 
15-16, 1 and 1%, No. a1 3 25 
15-16, rand 1%, No. 22 3 35 
» Nos. 13 to 15 oot 35 
, Nos. 16 to 1 oe 25 
» Nos. 19 and 20. 3 
» No. a1 3 
» No. 22 3 
13-16, NOB. 13 tO 15......cscceeeesseeeeeeeecereeesees oveees! 


13-16, Nos. 16 to 18 
13-16, Nos. 19 and 20. 
13-16, No. 21 steed 
19-16, NO. BBccccococcccccorecccecccccccceccccecsessoncecs coves 3 
» Nos. 13 to 15. 3 
» Nos. 16 to 18 3 
» NOB. 19 ANA 2D...cccrccccccrecrecccccescescossecceces 3 
, 
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11-16, Nos. 1 









































CLEVELAND ROLLING 





MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel anaes, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 


Barrel Hoops, Wire of 


1 Kinds, Iron and Steel Boiler Plates, Galvanized and Black 


Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
OLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to TutYe, Oglebay & Co., 
Commission Dealers in 


Krrom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 








J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


crromn Ore, 


Perry-Payne B’ld’¢, Cleveland, O. 





II-16, NOS. 19 ANA 20......cesceerereseeses 3 95 
TI-16, NO. 21......000+ 4 05 
EXO, TIO, Bhicrccescoce ccssve 415 
, Nos. 13 to 15 a 3 95 
» NOB, 16 tO 18.......0000 415 
ee) Og eae 4 25 
Sen Wl -cabeapeusrereacemdestenys Uepubbnervosenycnseesccuanl 435 
, No. 22 445 
» No. 23 4 05 
Light Band. 
1% to 6 by % to 3-16 in 235 
i to 6 by Nos. 11 and 12............sseceeee siateecend 2 45 
I to 1% by % to 3-16 in 255 
1 to 1% by Nos. 11 and 12 2 65 
% and 13-16 by % to 3-16 in 2 85 
Fe ANd1 3-16 Dy NOS. 11 ANA 12....cccccseceseseeeeees 295 
and 11-16 by % to 3-16 it........ccccseeees ‘ 
and 11-16 by NoS. 11 ANG 12.........ccessseeseeees 
and 9-16 by a) WP BB MU  cosceccsnatccscescovcens pee 
and 9-16 by Nos. 11 and 12 
by % to 3-16 in...... 








by Nos. 11 and 12 
Wagon Box Iron. 
inch, beveled edge, by Nos. 11 and 12...... 
% inch “ae ‘ y 





; 43 13 and 14...... 
mca, © o - II and 12......3 
¥% inch i * es 13 and 14...... 





Sheet lron, 


























THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON. OR * 


— AND — 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 
































No. ro to 14. 2 65 
No. 15 to 17...... 2 80 
BIO. TB OO Bl evccscccccssctscccccccecces 3 00 
No. 22 to 24 sodeapiananabonuseencerenensecsescooses Picneatooens 3 20 
No. 25 to 3 35 
i 3 45 
No. 28 3 55 
Iron Boiler Plates. 
Tank, & inch and heavier 2 80 
C No.1, ds 7 +03 05 
CHNo.1 se 4 3 30 
CH Flange, “ - 4 05 
Extra Flange, “ 455 
Solid Fire Box - 5 30 
Steel Boiler Plates—1-4 in. and Heavier. 
Tank 3 00 
Shell 3 40 
Flange 3 70 
TINNY TF RIAD... connannsnennagsannbianmnnsénanaenenet wccccee 10 
re Box 4 
Above includes plates 90 inches wide. 
go to Gin. wide.............es00e eoesvccees yc Ib extra 
OG CO OD Bn. WER ececececcanerseteccenesossses I ” 
Ioo to 104 in. wide ie 
104 to 116 in. wide...... special 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 





























1to2 77 suatpaive 09 
9-16 to "ee mo cogapnotencsoencogsaboonsesoccesccond 09 
7-16 to % and 2% to 3in 10% 
% to4 in..... II 
ey Ais MINIT EIN, dns -chtwagndiens tasecnsnsetboosbentonses zfs 
DW Wiles nenahastenctenibeuipnepseccsonevbanenupeacbebndsbecsd 11 
to 9-32 and 6% to 7 in 12 
3-6in 4 
Flats. 
cts. bs 
2 to 9-16 wide by 2 to % thick............... pee ae 
Bessemer and O. H. Steel. 
Machinery. base price, 3 00 
* Sill ciaekasidaueaeenianen inus4seauavaeene 3 co 
Spring.... 7 3 50 
.) nigh thee 7 ; * 3 00 
ry | BR Re ee 2 3 25 
Cutter Shoes, tapered and burr. e 3 25 


English Tool Steel. 





, %, 11-16and ¥% inches diameter...... 
ridge 4, %, 11-16 and ¥% inch diam 

















Net Tons 
No. 1 R. R. wrought Scrap............000eeeeere -$19 52 
NO. IT WrOUGNt SCTAP........ccccceeserereessereeeene 17 co 
No. 1 Machine Cast SCTAP..........serssecereeees 13 59 
TrOM AAIEDB......cccccccccccrccrccccccsvceseccseeccesoscoeese 22 00 
AIS CUTMIRDS..ccciserorccsececsseccoce socvosccescesce 13 50 
Wrought turning (free from cast)......... - 12 00 
NE FIST venciccsonccccnnccncsccconsesesccnnsnsnnnnsis 9 00 
Uncut wrought iron boilers................0.«. 13 00 
Steel boiler plates..........cccrceerecccccreeserses 17 00 
I iiccctiisathienneeenaietentinnvmancensereqints 9 co 
Pipes and flues (Cleam)..........ccccecesserrsree 13 00 
Tank iron... nuee sove 13 00 
Hoop and band iron...........scssessee ss 9 00 
TUNED. DINOD sci caciasadisshacnssenccvesecessoetsenabenstion 10 00 
Wrought drillings................000. pndsatesnepainee II 00 
BEATISRD IS BGO sccescccccccesssccssccescessesecseseseses 10 00 


Reported by Messrs. BLack & PoLLock, Cin- 
cienati, O.: 

RATS OE WO UOUMRG  o ocacesenecteste ccd: dosocensnsen 

No. 1Country Wrought.............cccceeeeceeeee 17 00 





ee 2 RTE 8 75 
Machine Castings IL oo 
Hoop and ~heet... 8 oo 
Casting Borings..... 9g 00 
Wrought Turnings.......... 12 00 








E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 


Cleveland, - Ohio. 








a . . r 
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Hoisting Engines 


OF ALL SIZES. 







Address, 


JOHN F. BYERS, 
RAVENNA, 0. 











INDIANA’ MACHINE WORKS 


a Fort WAYNE 


— meee YY 
: 


INDIANA 


its ; BUILDERS OF 
te, 


A S2: WOOD WORKING 
mmummm NACHINER 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NoRwAy IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BEAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACSHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Buliding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON. Sales Agent 


Hartman’s. Patent Inside Sliding Window Blind 


is the most 
yoouer Blind 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
ht, style, con- 
venience and 





an automatic 
Barpier Proof 
Lock, 

charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 


he onl 
blind tha 
gives entire 
satisfaction. 
Thousands 
are In use. 
Send for illus- 





Agents wanted everywhere 


trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, **i932ss="* 
TWO BOOKS 


—FOR— 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 





BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


8eing Part II of American Foundry Practice 


Presenting best methods and original rules 
‘or eee ood, sound, clean castings, and 
giving detai ed description for making moulds 
requiring skill and experience. : 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Hither of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 





CLEVELAND, QO. 
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MACHINERY SUPPLY MARKET. 


Anvils. 

American....... 8 Db 474 
OER se. cco ces eco ssoceneonnioninonsceee ecsesrenevesengils Bok 
Bellows. 

’ Hill’S.......+0++.+++..Gis8 40 
Blacksmiths Bullock’s.... dis s0&10 
MEOULGETS escie ‘nemercsvnseiet exedeane’ coswwd dis 10 
Bland... .ccccccsovescereeccescsncesees o0e cove his 10@50 

Belting. 
sesvee -i8 70 


Boston Belting Co’ . senter.-...- 


Standard, 


ra... 


best......... 








Ae eeeeeeeneereneneeneeress! 


Shultz Raw Hide Leather Belting, doubl 
and Light Double 


Aenean es OR OREs Serene enone reneeensee® 


PC ¥en dis 





$ 40 


Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 





























B. F. Sturtevant’s............ dis 20 
Boston Blower Co., dis 35 
Bu ffalo........c.cce000 Gis 35 
Borax. 
B Bok @10% 
Chalk. 
White........... eesnccsooe ceseseccoossoeesousns cooase 5° 
White Crayon................. 8 gross i2@12% dis 10 
ll icsbesgpgupssaceconecsosas sbeanmapscnuctates aresesnansed dis 
Blue eveeeeell dB Bs 
Chucks. 
Cushman’ 8 4 Jaw Ind dent dis 45 
u Combination................. scssseeesG 18 40 
ta Scroll ais 30 
a 2 ay Brass Workers............. 7 30 
RS \ASPEME Sestsscrsteschcedthsesscoovdite: <sces eal 8 
Wescott’s — amen ictnivictee MAND aah 
ndependent...........crreessesseeeeees dis 40 
* Littie Giant Drill dis 30 


Horton’ s Universal 


Whiton’s Independent 
National Combination... 


Morse 





Independent..... 





Skinner’ s Combination Lathe... 





Independent fgihe.:: 


Universal Lathe... 


Drill 





Be age and Peay 


Aner eeeneeees eee eeeees Seeneeeee esses ees 




















Orrrrrrrtrr irr 






























Brown & Sharpe, Beng B Cutters........... dis 15 
Ca vesceeseiB IS 
pa ay 
ve A ES TEE ae Bb 
Iron, steel points Bs 
Drill and Drill Scckets. 
Twist drills. sesereeseeeslS 50810 
od Taper and Straight sha nk to ok 
IB” cccccccescccccovesecocesseseccosocccsss ces cesseesess! dis Io 
Morse Tape and Straight shank Larger 
than 1 dis 25 
Drill Sockets............0«» mnccahcoctenees ype e 25 
Standard Twist Drilis eedblcbegiondsent SSOSsRS 
Emery. 
No. 4 to No. 54 to Flour, C. F 
46 gr. 150. gr. . FR, 
c 5 c¢ 2%c 
f xcs 2 Ue ae 
5 ea esta case rie 3 c sc 
10 cans, lessthan 
Da Gadeeedbattesqeosses 10 ¢ Io ¢ 7%c 
Emery Cloth and Paper. 

Barder, Adamson & CO.........0:.:0-+:220++ dis 45@5> 
ME, MAI oo vcrestsascrcccestroacons 77 dis 5085 &5 
Emery Wheels. 

BRSCTONL 0. ccocecccccocccecceccescsccccscosccocvecs -cnes dis 55@60 
Norton’s dis 55@60 

SI cance nncqncettnicscccedastiahdsighabubbocssadied dis 
I donvcaipncnsdsaccseseubiadiddgdchusdneessavienaabaal 
Pe * eee 
peethasnotoe 
A hep alinoc chatpaibcocdp dence Gin Sanadhoccocsipecchbo’ 
Vitrified 
Vulcanite.. 
Files. 

OLE L: Gis 60& 10@60& 10& 10 

” KX. Prnrccccceresorcoccess sce ccoscsceccecosoess dis 25 
Kearney & Foot... senssenonenmnnl dis 60&1 10& 10 
Black Diamond...... senesced is cat iogeot nk 1 
Arcade is 60&1 1o&10 
Disston’s..........0.cs0000+ Becenes vedic dheoslndiped dis 





P. 8. 














Industry File Works, BE NN® ccc cscooess 





. WwW 
Atha new liet, Jan. 15, 1887. 


seeeee 





Heavy hamuers and sledges under 5 Ds. te 
over 5 Ibs 14c, new list. 


Jack Screws, 





Tllinois Bolt Co. list dis 70 
Nuts and Washers. 
Size of bolt inches — f oy +i 
* : 
15% 11% ay a -< 





o 
In lots less than sos he, | > add 




























































Ae 
boxes add 1c to list. 
i (wire.) 
List dis 70 &10 
Sandee’ Pe eany as ¥ And card rate 
OUB. socsiensorsroade 2.30 
Less than car lo’ .40 
Oilers. 
RE a Se eee dis 60 
Brass aNd Copper.......cccccscccssrresscrsces seuss 50 
Malleable emmer’ 8), No. 1, $3.60; No. 2, $4.00; 
ot ye) Oh |  eeenenae di is 1r9@10&10 
Race Steam. 
Boston Betting dis 60 
American Pa ing Hemp pevesedtinnedhes 8 b 11 
Russia Packing —s.ccvsserssesscciseed 
Italian Packing OF x pepecvepgee caves Dr 
meer Piston 
Morrison’s “ ..... Bso 
}- meng! | ieee ee a 
Rubber. 8 Dr 
Rxeaisior Rubher pernaasucoaanenesangeeanet anal 
Picks. 
Railroads, Oj) ea 12 dis 60 
to 7 Bs. 13 dis 60 
Pulleys. 
He | on Pullers, Walker Li8t.......ccreeeeeesereees 
(ata... 
Rivets. 
Iron, Thousand, list November 17, ‘a 
8 50 
Iron, Ordinary, Cooper’s eer and Carriage 
list November 17 di 
Copper. 
Rope. 
Manilla, % inch and over................00++ + Dies 
Sisal, % inch and Over ...............000eceeeee 8 Dis 
Sand Paper. 
B. As B.Od..cas oreenepgnyecens justi dis45@s0 
Bi. BE. BRRGROU Ga, echo heh edi oot be sesend dis4o@45 
New England Flint. seesececeseceeeee sees d® 40@5O 
Barton’s Garniet..........00-..-ccseesesereceseeseesil® 20 
Disston’s Greularc.:. gos ee S.S..7% is 4s 
pT EE ee Se ee dis 20 
mn TIE seccecsttindcnavsnccenceviccosocncossenant Net 
RE DO i runsecccesice-eeee’ seciitanestl dis 20 

Ms ae | eee ee aa. 

= oe dis 20 
Saw Swayges Disston’ ty een Son earner dis 20 
Atkins’ Cicular SawS..............cecseressessceers is 

- Mill, a and Drag Saws. Ais 408&10 

ed Wood Saw. ...dis 40&10 

= Silver Steel” “Diamond _ 

Cross-cut Saws.............. dis 7oc per ft 

‘ Dexter Cross cuts............ dis 50c ‘“ 

” BE ORT: is3o0c ‘“ 

* Tuttle Tooth Cross-cuts..dis 25¢c “ 

“«  One-man Cross-cuts......... dis32c “ 
BRO. 1 TERME iiss sbescicecsescceoes me = per pair 
No. 6 - 

Excelsior Saw Tools............. niecea acai 
Perfection pee aasneanpersoeqesat ovelee 
Detroit Saw Works, » Gireular... 
ee ered 
Screws. 


Wood Screws—List Jan 27, 1889. 


Flat head iron....... 
Round head iron 
Flat head brass... 










Machine, flat head, iron. 
Machine, round head. irou... 
Bench and hand— 











a a ey ee re dis 75@75R2i0 
Coach, patent gimlet point............ Siecesene dis 75 
Shovels and Spades. 

Ames’ list November 1, 1885...............-00+++ dis 20 
TE irctcthcndenc cocoscagiabs 820 cocccpedtocovesscosced dis 5.25 
Hussey & Binns, railroad..............ces000+ dis 8.0c 
Taps. 

Cards, Hand and Nut to 2 Tis ocectinad dis 50 
Carpenters’ ee SS, SS - 50 

Morse ~2 4 Ss. seesteveed 
Pratt & Whitney * * new list dis Ic 
Machine Screw Taps.............-cceeeeseeres seers iS §§ 
Pipe Peg Ge i icinsés. Senses och cacnanenthencatitos dis 70 
Stay Bolt Ta .cecccrececcrcceccesesssecccocccsceccesses dis 25 
OO ie RS SR as — dis 50 
Pulley TAO crverevesets “evesivecvevesee hodcresccesseee +++. is 40 
BC. .B. 
No. 12 Flax Twine ¥% and % Balls... ae 
No. 18 . a nd % Se@ake 
No. “ “ “ emer 
2-Ply Hemp, 48 & if » Bal (Spring Twine) 11¥c 
Py) A. | Ee eee > 12@12Kc 
Ply « % D Be sabameavenauesenaa --TI@1IKe 
Cotton Wrapping, 5 elie tO BD... sdexedecsans Is@ioc 











PATENTED 
April 23, '89. 














THE ABBOTT 


CHECK PERFORATOR 


For perforating the original amouht 
in Checks. Should be used in the 
office of every person, company 
or corporation who have a 
bank account. 


Investigate ms learn the risk you assume 
by not using it. 


PRICE, - $30.00. 


ABBOTT MACHINE CO., 


47 and 49 South Canal St., 


CHICACO, ILL. 
Pittsburgh Office: 


ee ee 

ss ooo “castes 631 Wood St. 

¢ % “99% eeece All kinds of perforating 
ee® ee @,° * stamps to order. 








Vises. 




















Brass and Copper. ............ssseseess 
pn and annealed, Nos. 0@18... 


x i a 

ete O08. 27; dis 7 

st Nos. o to 18, market list..dis 
vanized Nos.oto18 “ M hdetpied dis 65&5 














Tinned market Nos. o to 18............. ...... dis 67% 

— ag Reid at aia A dis 50 
‘inn room TO. .arewsevesecveees 8  P2&SG To 

Annealed Fence, Nos. 8 and 9... wonteas . 75 

Annealed Grape, NOS, 10 to 14.............s000++ dis 75 

Stub’s Steel Wire regular............ $6.00@D dis 3 

Wrenches. 

Coe’s a ee 

Girard Standard............... asscssees seeseeeesGi8 7O8LTO 

Agricultural 

EE dis ss&r 

Bemis & Cali’s Combination .............. eho OC 

Donohue’s Engineers di 





Lamson & Sessions Engineers 
Billings & Spencer’s Drop Forged.. 
William’s 

Alligator ” - 














on trial. 





Improved Screw Cutting 
FOOT AND POWER 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 


i THE SEBASTIAN-MAY CO.. 
164 West Second St., CINCINNATI. 0. 


LATHES 






wo! 





Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting. tor round or 
Fat rope. 


Wire Kupe Havia-e 


Machivery, 


or Tail 
Systems.) 
CORNISH PLUNGER ANDO 
BUCKET LIFT PUMPS. 


Steam Seas aoe Sheaves, 


Kndless Rope 


Cages. Buckets, Etc. 


8@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





Magnetie Concentration of Iron Ore, 
MONARCH SEPARATOR. 


Non-Bessemer converted into Bessemer ore upon a comm ‘rcial scale, economical’ y. Capacity 


fifteen tons per hour. 


Samples treated without charge. 


Correspondence solicived. 


H. E. COLLINS & CO., Agents, 


MAGNETIC"SEPARATOR CO, 


LEWIS ~ LOCK, PITTSBURGH, PA, 





THE THOS.D.WEST FOUNDRY. CO. 


CLEVELAND,O. 


a tk ee 


IRON. CA 


DAILY MELTING CAPACITY 
ECONOMI 


FACILITIES FOR 


— 


STINGS.. 


75 TONS=SPECIAL 
ow - Gan am melst be (emmone ms 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





S Send for 1890 Illustrated Cata- 
ylogue. Address 


Jeffrey M'f'g Co., 


183 East 1st Ave,, 


COLUMBUS, O. 


Fiber-Ware. 
Water, Dary, Fire and 
Chamber Pails. Wash- 


Basins, S,i.toons, Siop 
Jars, Mats, Etc., are 


USED BY EVERYBODY 


who knows its merits, 
because it is 


Standard 





Handsome, Cleanly, Durable, 


and is made from Flax Fibre, in oy fon plain 
and decorated, white and colored, and is 


SOLD BY ALL DEALERS 


Who keep abreast with the times. None gen- 
uine without this trade-mark. See price list 
elsewhere. Send for catalogue, etc. 





ub 
IP IN KS.” 


» C/N C/NNAT/. 
W INK USED ON THIS PUBLICATION 








The Crescen! 
Lubricating 


Engineers’ Specialties, svriceis 


and Automatic Grease Cups will olen a oe s 





of 75 per cent. over oil. Investigate aeett 
merits. CRESCENT MFG. CO., Cleveland, 0 


















re, 


pacity 


, PA . 


——_— > 


iad 
s plain 
nd is 







io 


pne gen- 
ice list 


6, 
S 


rescen! 


icating 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 
W. S. COLLINS, Tempe Court, 7 BEEKMAN ST., ROOMS 814-816, NEw York. 
Represented by {Wit PICKETT, SON & CO., 170 Lake 8T. CHioaao, ILL. 
Cc. S. BARROWS, 6 WADE BLOG., CLEVELAND, O. Also for Michigan and Indiana. 
Se7SEND FOR CATALOCUES. 64 


CHILION JONES, Gananoque, OnTARIO. 
G. M. SMITH, Los Anaetes, Cat. 













































































































































HARDWARE MAR KET. Nos. I 5 5X Tacks, Brads, Etc. nasereeee _ cut tacks...........dis ets p 
ae By eR Se ie 18 §0 
alhaaes Basins, wash : New tae ener 19, 1890. | Copper Gaishing and trunk nails...... “ see ° 
Anrrics iron carpet tacks all kinds Cigar box nails ~ 8 z 
Augers and Bits. dis 7o&to&ro | Finishing nails... 
Common augers and pits............. canine wie dis 70 e* carpet tacks all kinds.......... dis 7o&10&10 | Hungarian nails and miners’ ‘tacks. ‘dis ayes 
SMES Bivoxccsrstcascowentanapueresnacvghemmeetcmccesoccoed dis ‘ ¢v edes iron carpet tacks, all kinds Gimp, and PIE TIC es tetne secs sweciesecesctjaal dis 7 &5 
Cook’s Douglass Mfg. Co......c-sccsscerecsseess dis 55 2 25 dis 7o&10&10 4 re eaperaren tes dis 66&10 
Russell ive Bits, augers and bits............ dis25 | Baskets, waste paper, 13 ites. son Ri iesiissted Swedes iron tacks..............e:csse00 dis 70&10&10 ‘rosiaite and clout nails.. Sbcads dis 66% 
Expansive Bits, Clark’s small, $18 ; Spittons, “ Daisy,” pressed Swedes iron Digpoleterers: tacks..dis 70&10&10 Gis 668108 10 
large eo covecesoossensccesed a4 8 inch... 450 5 00 | Tinned Swedes iron tacks............ dis 70&10@10 dis 66&1c& 10 
Hollow ) Ives’ $ 25&10 ro and 11% 650 750 | Tinned Swoles iron Upholsterers’ : dis 66& 10& 10 
Hollow tae Bonney’s Adjust. a pupal No. 1 plain; No. 5 decorated ; 4 5X white tacks... dis 70&10& 10 118 6R i Rio 
bivess decorated. 
H ite w Au ers, Stearns’ Adjust. $ : 
ae " 3.8 PRE LIER ES ’ vacant is 20&10 Gimlets. 
Gimlet bits, comm --ber gross $3 2; a Nail and Spike......... a di 
Standard Bit Stock Drills... seaes goresieg dis Double cut leet 12S ete Ao N at: nine 
Ship Augers is isi10@is&108S WUMOD” ..... sessaccdeccaccrctas $® gross $12. dis aeeshs ' 
Axes. 
Makers’ and Special Brands— MANUFACTURERS 
First quality Bees | Climax (antl oo ee tis 
Othe pre cosicdsvnse . “ B doz $9 00 — enepecenetawadecsiseenes aera ek — 
Bolts. nn ames 5in., $12: 4in., ok eens NZ 
Cast iron barrel bolts ve dis 70 Richard's... PSM CR LST & prope ke i <1 
Cast iron shutter bolts, €tc.........c.sceeeresees dis 70 RW 
Cast iron chain bolts.............0+ sessed 10 ey Nails. . S y4 
Seed gers ee Sete LS SE ee ere yi 
Se eeeeeeccccees eee eeees' usa e, by s s ° 7 \ A : 
Wrought iron square DOIts............s0--r-s20+s dis 70 Putnam, ®D. 8 4 Sa RB i ceecsicacetchols dis +s Yi Works: SALEM, 0; FINDLAY, 0. 
Wrought shutter bolts......... ... ... — stort ny MM isoctatarecicusdeccs th ahi tke che seeGi8 25810 wi/ 
rgen x 
Carriage, common, new list........ dis 70&10&7% Horse Shoes. y ZY ; . 
Tire, COMMON, NEW Li8t.............e.sseerveseeves dis 70 | Burden, at factOry......cccceccececssseeeees ® keg $4 00 : \ JA General Office - SALEM, O. 
Carriage and tire, Philadeipitia at” R. I. Horshoe Co., Perkins’ Imp. at Saf 
ROTH... .ccccccrccccccccccecccccscs dis 75&10 factory .] keg $4 00 
Stove atte eeeeees eneees ae 860 | Mule Shoes, at factory... keg $5 00 
ow Ldcpbddcuchiveveshedbtakathenekgeneel BRANCH OFFICES: 
Machine...... eccccesenccosescseese eccceeveseseGiS 75821 Knobs. 
End dis bi . P 
_ - pam ceheet i eee ee 261 Broadway, New York. 209 Phenix Bldg., Chicago, 
i Base, rubber tip............cccssessseeeseeees dis 7o&10&5 y . . ) 
Buckets, Blovater. Hematite door obs, new list....dis qo10@ 123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 
dis 50&10 iy MNIIIIE screcicocace nipnasatecossschouieal is 65¢ 
Door Por. japanned............c0.cseeseeeeee Sie 75C@78c 
4 Butts. nore Door For. — Peaeusinsancemmtuc eek ae = 00@2 35 
Wrought brass....... weccerccsessoscocsccees «oeedis 75&10 | Doo a 00@2 
Cast brass, 10086 joint ence 8 33% Looks, Bolts, ite. The BRISBEN SHELL CUTTER EMERY WHEEL DRESSER 
s n— 
Pest dotnet’ BATT OW oe o..ccccccescscceselB 10o&5@6o | P.& F. Corbear, Locks and Bronze Goods. We warrant greater ser- 
Fast joint, broad.................s00 serves 508&10@60 | Door locks, knobs and latches................. dis 60 vice then any other Dresser 
Loose joint............ dis 70&5 | Escutcheons and NB srnicensiaennns in the market. For sale by 
Loose joint, BD, hucdapneoseaceibae Shcktreetbadiee s Padlocks and padlock keys dis 66% the trade or direct from the 
Loose joint, jap. with acorns............... dis 7&5 | Bell pulls, mineral, porcelain and jet.......dis 60 manufacturer and patentee 
LOOSE PIN, ACOTMS.....ese-eeseseeeesereee ences dis 7o&5 | Bell pu‘ls, genuine bronze...........-. dis 6o&ro 
po pin, japanned acorns................. dis 7&5 | Lever bell pulls, genuine bronze........ dis 60&10 ° 
ad wy acorns, jap. plated tips......... dis 7o&5 | Butts’, genuine bronze........0.......-.-..- dis 60&10 Wn W Brisben 
Wrought steel— Butts’ bronze plated................... dis 60&10 ’ ‘ 5 
Wrought, fast joint, narrow................ dis 70&5 | Store door locks and latches............... dis 60&10 
Wrought, fast joint, broad. dis 7&5 | Store door handles........c...c.cccseeseeseeees dis 6o&10 Wtenttdinmatn ii 
Wrought, loose joint, broa: dis 7&5 | Shutter hinges& flaps, genuine bronze.dis 60&10 ad * 
Table Butts, back flaps, etc dis 7o&5 | Shutter hinges, bronze plated.................. di 3 
Regular inside blind......... dis 7&5 | Flush bolts, genuine bronze......... CLEVELAND, 0., U.S.A. 
Light inside blind........ dis 70&5 | Shutter knobs. genuine bronze 
Lae N.... $8 70&5 | Shutter bars, genuine bronze....... sam 
Light loose pit............cesseereee dis 7&5 | .Sash lifts, genuine bronze...................... d 
F Sash pulls and plates, genuine bronze.....dis €0 
Carbonized Felt aud Building Papers, Push plates, genuine bronze..................«. dis 60 
oe a a Drawer pull, genuine bronze................... dis 70 
POWERVILLE BRAND. Letter box plates, genuine bronze... .dis oe 
= m : Per _“ of we door locks... Sia sree a shane dis s = 
Eberts ros., Detroit. 500 Sq. feet. | Bishop’s Buckeye Sash Lockzs...... gross $4.80 k tt 
se ee 7 We will make your patterns 
a A.’ ' Stringed Boosag, L be = AIRS, tke 1.50 Plumbs and Leve s. 
" a ’ Stringed Roofing, Medium............... 1.75 
’ Stringed Roofing, “Heavy ee eee 200 | Standard list.. svcesevccece dis 70&10 h d b tt t h 
“2 AC aera } MOGIOE BRUM, iitsincsersisccresiedideicichocdeind dis 7o&10 
stringed, aeeacieacanin "°° | Davis’ inclinometers................. ssseseee is 0&0 C eape r a n e€ e€ r a n 
MILCELLANEOUS. Pumpe. 
Asphaltum, Trinidad Refined, # ton.....$30 00 
Aspl ¢ “ie cas ~ 08 Cistern, best makers..................... b d ] W h 
ae Pelt r Pls, oP ye Pitcher spout, best makers dis iitrotot io fats Ca nN e O n € e€ S e e re f 
Coal Tar Felt, 2 Puy, % roll 108 sq ft...... 1 4244 | Pitcher spout,cheaper goods.......... 
Coal Tar Felt, 3 Ply, % roll 108 sq ft ~ ton Pok Animal. 
Roofing Pitch, i \ gal iabhecthdenSeveieees ee .09 Bishop’s I. X. I, a P doz $6 00 
Chains. ISRO’ S O Miccibechacich icktlorechcbeaddodctle B doz $5 25 THE GOBRILLE PATTE RN 60 
Revised List Bishop's PIII cndeusconccnacosessnocuiesedl doz $3 75 ’ 
Trace, 636-10-2..c0.-. ® pair 1.03 * | Bishop’s American................ccccceseeeee doz $2 75 
Trace, 634-10-3........ ® pair 2 isan acaahessen 50&10 Rakes. 
qrece, & Halter Ghatee list ju June, 1887...dis Siro Cae Cbeal a ncececocneeceee -fate 70 
German Coil, list of June, 1887 die SS RRR RED RE SCART IN it ee dis 7o@70&s Cc L EV EE LA N D, oO - 
Galvanized Pump Chain 
he = Chain, Iron............ hovsopessosscesee dis 7 5 
ack Chain, Brass dis 75 | J. R. Torrey Razor Co.........sccessersseensred dis 20 
COs. .dis ro 
Chisels. dis $9 50 net 
con yeomming pe | heap aoenag ee anliiie 
et Framing an rmer, Buck Bros..dis , 
Socket Firmer and F gL.& PE CTU IOT Bo ccacs cociesinsechistcsscuvecenseessz 8 gross $15 00 FREICHT AND PASSENCER 
we J pane isdsvesdentsscbechess "vs sooeee lis 3085 Scales. 
‘an 
ged Pires # @&10 Hatch, Counter, No. 171.......0....e0e00« $8 doz = - 
Cutlery. Hatch, Tea, No. 161............ ~# doz $6 7 
Table... hoe Chatilion’s Groowe. eo gisele 
‘am PIED Lc ceiesdsnesscnscenshed 8 10 
Excelsior Pocket................. net | Scale Beams, List of January 3G e 
Fibre Ware—Standarda. BD, WAR ccccensnescccnesonccesonesens dis 50& 10@50& 108&4 


Pails, water, 12 qt......cc.ccssscceees $4 00 $4 +0 §...... 
Dairy, 14 qt epentibcnccepsennaneenshanss “st Teg peers 
SES Se era Lage. OO “eed a” hoses 
Se aR Bt eae at, 3 ae 
MUNUUED ccessnutacincittiindulied ogkcsebeeciaer BOD \. scacee 
DP RR Reha eat OR GD i sestes \xanace 
> pg ri. x 

oO . 6 8 
Commode Reet cet 


Jars, slop, 5 fafa. 14 Qt..crevree 8 00 9 00 IO 00 





Screw Drivers. 


Stanley R. & L. Co.’s Varnished 

Mii snosesnssaus soseassundecqrocammacsnacinnnl dis 65&10 
Stanley R. & 1. Co.’s Black Handles..dis 60&10 
Sets interchangeables.......... ooo dow $18 die as 


Squares. 


Steel and iron............ spauantannieones 

Nickel plated...... ocosvecsesesssesees io 75&10@80 

eens n’s try square and T bevels......dis 45&10 
interbottom’s try and miter..........dis go&ro 





L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building ; 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE, 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (ft) once in three weeks. 
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Aluminam— 
Cowles Electric Smelting & Aluminum 
eg GOR ececdnsssciighesece o evcsescesecscccees 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.. 
paamnens Water Heating Co., Chica- 


ND | TH SRA TE _ 

Day ‘Mfg. lig OO, MIMI seccnscecctipepeecess 16 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland................ccccs00ee 20 


Belt Holders— 
*W. R. Santley & Co., Wellington, O........ — 

Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 24 
Columbia Injector Co., Cleveland............... 16 
Penberthy pee Co., Detroit, Mich...... 24 
Wm. B. Pollock & Co., Youngstown, O... 
Jevney Electric Light sod cis bani Peo- 


GEE, Bi becncsce 20 
Business ag 
Rand, Mc Nally & Co., Chicago, Iil.......... 14 
Chaplets— 


Forest City Machine Works, Cleveland... 17 
Check Perforators— 


Abbott Machine Co., Chicago, II1.............. 18 
Chucks— 
Parkin & Boswor'h Co., Cleveland............ 24 


Coal and Coke— 
PSuyareh & hain Coal Co., Cleve- 





sahovend tues woe 17 
oy Work— 
W. H. Mullins, Salem, O............cceeeeeeeeers 13 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O.............000 22 
Car Wheels— 


Bowler & Co., Cleveland.......... .. cooonvess AO 


Chain Belting— 


eeeesee 


Jeffrey Mfg. Co., Columbus, O...........0+s000+s 18 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 14 
Die Makers. 

Avery Stamping Co., Cleveland................. 16 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 24 


Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 16 
Dry Kilns— 
*akron Heating & Ventilating Co., Ak- 
TOM, Onecccccescersee-coccccccecerccorscesseevcresococeccses 14 


Wlevators— 
L. 8. Graves & Co., Rochester, N. Y.......... 19 


Explosives— 
Hercules Powder Co., Cleveland......... peices 22 
Electrical Manufactures— 
leveland Electrical Mfg. te Cleveland — 


rush Electric Co., Cl PE ccoccccieboose wecee 16 
Elevator Buckets. 
Avery Stamping Co., Cleveland......... phanced 16 
Emery Wheel Dressers— : 
W. W. Brisben, Cleveland....................s000+- 19 


Emery Wheel Machinery— 
J. Wendell Cole, M. K., Columbus, O., or 
Chicago, I11.....0000 ..cccerscsrccccceccerccesseccevees os 24 
Emery Wheel Flanges — 
*Edmurd R. Ware, Chicago, Ill.......sse 12 
«ngravers and Klectrotypers— 
Eclipse Electrotype & Engraving Co., 











Cleveland - a 
Union Electrotype Foundry, Cleveland.... 20 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. * 
Jas. Leffel & Co., Springfield, : 
Wm Tod & Co., Youngstown, o. Sacdeeah ee aa 
Skinner En ne Co., Erie, Pa... 22 
Aetna Machine Co., ‘Warren, 0. 22 
C. H. Presley & Co., Cleveland...... at 
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_Sngines (Gas)— 
Schleicher, Sohunen & Co., Potindetghin, | 
Pa. and Chicago, I11..............sccscssesseeseeeres 
Ven Duzen Gas Bagine Co., Cincinnati, 
21 





he (Hoisting)— 

John F. Byers, Ravenna, O..............::00s00+ 17 
Engines (Oil) 

C. H. Presley & Co., Cleveland, O.............. 20 
* ngineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 18 


*Curtis Regulator Co., Boston, Mass......... 14 
Ejectors— 
James Jenks, Detroit, Mich 16 





Flue Cleaners— 


@ escent Manufacturing Co.,Cleveland 18 
¢Butman Furnace Co., Chicago, IIl........... 14 


Fiber-Ware— 
Standard Fiber-Ware Co., Mankato,Minn 18 
Files, Makers of— 


Reynolds Bros., Columbus, O............ sss. 24 
A. & H. Gough, Cleveland.................0........ 16 
fF orges— 


Cleveland City Forge & Iron Co., Cleveland 24 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 20 
Foundries— 


Rowler & Co., Cleveland..............:.000+ s&s 
Thos. D. West. Foundry Co., Gicvolaaa.. 


Fouodry Cupolas— 

Victor Colliau, Detroit, Mich............ erecccces 16 
Feed Water Heaters— 

Cena .. Bierce Manufacturing Co., 


ton, 
Laidia 


Annee eee eOenee eee ee eee eeereseseeeereseseseeees 


aw & — Co., Cincinnati, O.. on 
Cox & Morrison, Wheeling, Ww. Va........... 16 


Frost Proof Steam Traps— 
*Curtis Regulator Co., Boston, Mass......... 14 








Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 22 
Galvanizers. 

Avery Stamping Co., Cleveland................ 16 
Gas Machines— 

——- Heating & I senting Co., Detroit, 





Misia deddidlaiGalincibereseseseces «ssaueabniebsoesen 13 
Gear Cutters— 
roe, Aaa & Co., Philadelphia, - 
Senses: eocestacceeres I 
dicot 
Fabric Fire Hose Co., New York.............+ 22 


Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O... 23 
Cobo Iron Roofing Co., Cambridge, 








risen Roofing Co., Cleveland . 


rd Iron Co., Bri i Serre 
Siemesn Manufacturing Co. ,Cleveland, 23 
W. J. Burton & Co., Detra . Mich..........0. 23 
Berger Mfg. Co., Canton, Rik RSME 23 


Holton Iron Roofin New Lisbon, O 23 

Eberts Bros., Detroit, “lea . 24 
Iron Ore, Bar and Pig iron— 

Dalliba, Corrigan & Co., Cleveland. 

oon Norton & Co., Cleveland... 

. Outhwaite & Co., Cleveland..... 














Condit-Fuller Co., Cleveland, O............000«. 17 

Pickands, Mather & Co., Cleveland....17 & 20 

H. N. Hill & Co., Cleveland...............scccesss ° 37 

ee lowe a0 
Lathes— 

a_i. May & Co., Cincinnati, O - 18 

H.L.S hepard, Cincinnati, Si scenanenseatindeid +. 16 
Manufacturing Sites— 

€ has. @. Bady, Norfolk, Va.ecscccesscesecsecese.. 21 

East Tennessee Land Co., New York........ 15 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

Akron, O ; 18 

*Copeland & Bacon, New York................ 13 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 

pT ae: ee 20 

Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 

Garvin Machine Co., New York. 





C. H. Presley & Co., Cleveland, O....... 
Office Furniture— 





D. P. Fish, Cleveland........... eosenstescose eccccccce BE 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 19 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 18 
Patents— 

Osborne & Co., Cleveland - 33 

Wm. M. Monroe, Cleveland..................0000 13 
Patterns— 

Gobeille Pattern Co , Cleveland, O............ 19 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 22 

Rumsey & Co., Seneca Falls, N. Y aidkananene’ 14 

Van Duzen & Tift, Cincinnati, Dercieriasiccses 16 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 18 
Paint— 

Iron Clad Paint Co., Cleveland, O............ - 16 


Perforated Sheet Metal— 


Harrington & King Perforating Co., 
Chiacgo, I11...... 13 


Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 13 
Rolls and Pivions— 

Totten & Hogg Iron & Steel Foundry 








POR, OMNI. Oc scesnvcarsenmekahecscneesens 24 
Railroads— 
Time Tables, Etc............. Kebeataeteiansaees’ eoccccce SI 
Railway Supplies— 
Bowler & Co., Cleveland........ccccccsccscsssccesees 16 
Cleveland City Forge & Iron Co., Cleve- 
ERS RE Se SELL CIOL AIL 24 
Rivets— 


Forest City Machine Works, Cleveland..... 17 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 17 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 
Shafting— 

Fitzs'mons & Co., Cleveland............. ecccccee 24 


Second-Hand Machinery— 
D. K. Norton & Son., Cincinnati, O........... 20 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass... 14 
Detroit Heating & Lighting Co., Detroit, 


eS Rte RES RAR 13 
Steam Boiler Inspector: — 
Hartford Steam Boiler inepention & In- 
surance Co., Hartford, Comn....cccccccsssseres 14 
Steel Stamps and Stencils— 
J. H. Fleharty & Co.. Cleveland.................. 20 
F. A. Sackman, Cleveland, O................00008 16 
Sheet Iron— 
Cleveland Rolling Mili Co., Cleveland....... 17 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
nileke seancaiebaksisteonesdikacsh keinaguasecensabia ecccecees 28 


Be... Steel— 

Standard Iron Co., Bridgeport, O...... ecccscces 23 
Stam pers of Sheet Metal— 

Avery Stamping Co., Cleveland... 
Stokers— 

Brightmen Stoker Co., Cleveland............. 22 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 16 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland........ ° 24 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 


AAO e eee OO eeRROe HOO EOOEEE eee ee eeeeEeee Seseee seneeeeeeeenes 


lan 
Centrai Iron & Steel Co., Brazil, Ind. 
Tackle Blocks— 


Fulton Iron & Engine Works, Detroit, 
pines 6 








Water Gas Furnaces— 


W. S. Hutchinson, Chicago, I11............ 24 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 17 
Wire Goods— 

*F. Powell & Co., Toledo, O........ ecccensestececes 24 
Wire Machinery— 


John Adt & Son, New Haven, Conn.......... 16 


Wire Nails— 
Salem Wire Nail Co., 


ae ae 


Wood-Working Machinery— 


Indiana Machine Work, Ft. rs dea soF. 


see eeereserees 





Egan & Co., Cincinnati, O..............06 - 


G. H. Scanlan & Co., Portland. Me 


“Battle Creek Mac 
Creek, 


hivery Co., 
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MM enictancecpusciuiss <ebeizeoocihiedsiektee _ 























CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 
Coal, lron and Ore. 

CKANDS, MATHER & CO., Iron Ore and 

Pig Iron, Cor. Bank and Superior Sts. 

Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 
































Hardware and Iron. 
Cr iacturers 0 ROLLING MILL CO., manu- 





.§ facturers of Steel and Iron Wire and Steel 
re 











A GREAT BARGAIN in second-hand Plan- 


ing Mill Machinery, En 


Shafting, etc. 
its value. 
St., Cleveland, O. 


ine, Boilers, 
A complete outfit at one-half 
L. S. COLBURN, Agent, 87 Prospect 





NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. Good as new; 


capacity, 600 Ibs. Add 


Trade Review, Clevelan 


d, O. 


ress Dunn, care Iron 





Engines and Boilers 


FOR SALE. 


Five 80-H. P. Ft. W. Bass Automatic Cut-off 
Engines, 12 by 16 in. 
Three 40 H. P. Armington & Sims Automatic 
Cut-off Engines, 9 by 12 in. 
One 50-H. P. New York Safety Automatic Cut- 
off Engine, to by 12in. 
Four Tubular Boilers, Steel, 16 ft. by 60 in., 


forty-four 4-inch fiues. 


Two Tubular Boilers, 
eighty 3-inch flues. 


Full front. 
Steel, 
Full front. 


16 ft. by 60 in., 


The above are in good condition and in opera- 
tion. Write for particulars. 


JENNEY ELECTRIC LIGHT AND POWER CO., 


Peoria, Ill. 





S=COND-HAND MACHINERY. 
ENGINES, 
35h. p. Richmond Machine Works.... 


3h. p. Vertical 





) to 70h. p. Horizontal Side Crank 


5h. p. gq Kee 





%) to 60h. p. Horizontal 
10 to 12h. = “Side C rank.. 
2h. p. Horizontal 

























150 to 200 h. p. Horizontal Variable Cutoff....... 500 
od) SRO OE ERE Ee a ee 800 
2h. p. Horizontal Side Crank . 200 
12h. p. Horizontal Side Crank.. . 135 
bh. p. Horizontal Balanced Side 350 
wh. . Bee ne 4 ~ , 300 
1Oh. p. Horizontal... - 125 
25 to 30h. p. Engine.. 350 
5h. p. Vertical Centre Crank... 7 
16h, p. Horizontal Centre Crank.. eocccoee 190 


STATIONARY amen 





10h. p. Tubular...,........ 
sh. p. Tubular.... . 
75h. p. Tubular... 
Hh. p.2 Flue..... 
>. Flue Oh. p....... 
25h. P. Tuvets ar. 


* MOUNTED PORT* BLE ‘OUTFITS. 
12 to 14h.p. Vertical Portable Engine and Ver- 













SUES METI otansnats <pareuiaccstittccotaceheekaccgcete ccs”. an 
30h. p. Portable Boiler and Engin . 400 
12h. p. Portable Engine and Boiler, . 300 
Ish. p. Portable Engine and Boiler. . 475 
25h. p. Portable Engine and Boiler a 
2h. p. Portable Engine and Boil 
Wh. p. Portable Engine and Boil 
12h. p. Portable Engine and Boile 
10h. p. Vertical Boiler and Engine. 


4h. p. Combined Vertical Boiler and Engine. 


Portable Locomotive Style Boilers. 


o ETO BOM ecsssesicestins 
. Fire Box. 
ae 


50h. p. Fire B 
. Fire Box. 
. Fire Box. 
oS } 7 Rees 
. Fire Box 


. Reduced Waist Fire Box... 
OX cevereccreveeee 





VERTICAL 
Single Flue 15h. P.. 


BOILERS. 





Submerged Tube 35h. p. 
Single Flue 10h. p. dienes : 
Tubular 20 h. p.......... 
Tubular 10 to 12h. p. 
Submerged Tube 7 X, p 
5h. p. Vertical Tubuls 
15h. p. Vertical Submerge 


ed T ‘ube tenes 


MISCELLANEOUS. Ange 


1. 40 h. 
25h. 
9x12 2 








Medium Steel disc Corn & 
& 8. Graham Single Su 


2-inch Iron Frame Heavy 


ate Centre Crank E 
25h. p. Stationary Engine. 


Cob ¢ 


M 
rfacer aa Patcher... 
Adams Six Saw Gang Lath and Picket Mill.... 


y Steel Jointe or. 


Vo. 4 New Singular Granger Circular Saw Mill. 
No. 1 Single Granger Saw Mill. 


ew ‘Scie ntific’ ; 


36. in. x36- in. by 12 ft. 
40-in. 
Heading Machine 


Hall's Patent Fatomatio 


Grinding Mill for “Cotton 
2. 


Mate dy enndinadeenbadstekixan 


vy Iron Planer., 
Shingle 


-in. Pony Planer made by The 














iM 
175 


50) 
175 


* 200 





18-in. Pony Planer made by The Eg: 
4-in. endless bed heavy Planer made . a, 
Ca ERTS TT AGRE ARTO TS ea i bind . 175 


2%6-in. e@ udises bed Steptoe 
Eiaye or 


&McFariand Heavy 





or 


_ 








Machinists’ Supplies. 


pas & BOSWORTH, 9 and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Steel Stamps and Stencils. 


| ee at J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 














92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE Co., 
V V Founders and Machinists, 12 Main st. 























26 inch Band Saw, tora : 


30 inch Band Saw, - - - 85 00 
36 inch Band Saw, - - : - 105 00 
Planer Planes 24x9, - . - - 120 00 
Planer Planes 18x5%, - - - -  §&§ 00 
1z2inch Buzz Planer, - - . - 85 00 
Jig Saw, 6 saws, - - - - - 65 00 
Iron Saw Bench, 3saws, - - - 00 

Other machines in proportion. All of our 


machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before buying. 
G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 





Indiana Machine Works. 


FORT WAYNE, IND., 
Builders of 


High Grade 


WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Ete. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circulars Cheerfully Furnished. 





E LECTROTYPE 


FOUNDRY.* 
TELEPHONE 2129 
SHERIFF -sT. 


8 2 








FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 


CLEVELAND, O, 

















oan  eEYe \\ 
g3888888 | 


‘° 
i] 
, + 


ion 
nts, 


KS. 








fem IRON “T'RADP RbEvIEW. 





ai 











oF. isn, 


Successors to BURGESS & FISH, 
DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 

. SPECIALTIES. 
Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





VAN DUZEN 
CAS & GASOLINE ENGINE 


‘ OPERATED with COAL 
/ is f | 







and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

VAN DUZEN 
Gas & Gasoline Engine Co. 
34 E. 2d St., Cincinnati, O. 





rae gc FOVEV5 3 
iota : 


THE MANUFACTURES AND PRODUCTS. ® 

OFTHE UNITED STATES.  § 
© som rises EveryArticle made inthis @ 
a 


utry -Ihdexed and Gassified-and @ 
@ undereach article the names and addresses @ 


e of” ® 
e THE BEST MANUFACTURERS. e 


@ Qmplete in One Royal OctavoVol.of over 1000p, @ 
e frice inCloth,§5. in Leather$7. ©@ 
a INDISPENSABLE os 
@ toBuyers of Articles inalllines and © 
eo Invaluable as a Statistical work. cy 
@ - Orders received at office ofthisPaper- @ 
@0200000000000000008 





Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marletta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURGH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


as. M. HALL, 
Traffic Manager. 


Gen’! Pass. Agent. 





CLIPS B Aust cusre 


miLECTROTYPE 


Beek NCRAVING CO. 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart 





N. Y. & Pitts. Express....... ts 38am *%825am 
Fast N. Y. & Pitts. Express*io55am *300pm 
a sobeosece #8 40am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. o5am 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express............ I20pm Illopm 
New York Express............. GDS WA. sricavenseeree 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. Mm. 6:20p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 Pp. M., 3:00 

Pp. M., 4:40 p. m., *5:45 p. m., 6:20 p. m. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 &. m., II:I10 a. m., 1.30 
P. M., 3:00 p. M., 4:40 P. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 &. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. m., 10:308. m., 2:35 p. m., 6:30 p.m. 

Bedford—6:o0o a. m., *8:10 A.m., 10:30 &.m., 1:05 p. 
M., 2:35 Pp. M., 4:15 Pp. Mm., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 Aa. M., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 p. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 

Trains marked * run daily. 
Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 
Depart. Arrive. 


Valley Junction Mail......... 45am “25pm 
Mariet agrees Scatiaiinsmebas firisam {225pm 
Valley Junction ress... *415 pm *Iio25am 


Cleve. and Canton ress *“7ospm {820am 
*Daily. tDaily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
For Pittsburgh, Balti- 745am|ds525am 
more, Washington, Phil- I115pm/| 1250pm 
adelphia and New York.) dir 1opm| 635pm 
745am) I2z50pm 
I1ispm/| 635pm 





Wheeling and Bellaire. 


Alliance Accom............. 
Ravenna Accom............. 


d Daily. *Except Saturday. Other trains 
except Sunday. 








From Cleveland Union Station. 


MtVernonee?Pan Handle Route 


Cleveland & Pittsburgh R. R. 











Akron, Orrville, Mill 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 


For Cuyaho ca Depart. | Arrive. 
nia, Dayton, Cincinna- 


\ 800a mid 7 00 am 
ti, Louisville, Indianap- | 4 8° P "7 sepm 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cayahogs matte. 
Akron, Orrville, Mull- 
ersburg, Gambier, Mt. tS pm) wy pm 
Vernon and Columbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go, and an poms in the 
West and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 


8co0oam| s540pm 
325pm| 1oloam 











—THE-—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. KE, RICHARDS, 
Pres. and Gen. Mgr. G. P.& T.A. 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct, 









Depart. 
No. 62, Accommodation.............0...0++ + 605am 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom...........+-++++ *I1 25am 
No. 64, New York & Pitts. Limited...* 2 50pm 
No. 66, Mantua Accommo............-++++ *420pm 
No. 74, Yourngset’t Hx.........cccccccseccccces t 600 pm 
No. 68, New York & Pitts. Ex............ I1100pm 

Arrive 
No. 61, N. Y. & Pittsburgh Express...f 5 15am 
No. 71, Youngstown Accom........+.:0++- 715am 
No. 65, New York & Pitts. Lim .* 9558 m 
No. 67, Pittsburgh Accom.. *12 45pm 
No. 73, Leavitssburgh Loca *210pm 
No. 63, New York & Pitts. Ex *6sopm 
No, 75, Mantua Accom.......... *720pm 


No. 69, Youngstown Express.............f giopm 
*Daily. Daily, except Sunday. 
Baggage checked through toall points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at t N. ¥., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 

L. P. FARMER, Gen. Pass. Agt., New York 

W. C. Rovearson, Ass’t G. P. A., Cleveland, O. 

M. L.. Fouts, A Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 res sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QQ wILes sHoRTER AND QuickeR 2D 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, [ 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARE, 
Gen’l Supt., G.P.& T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 

















Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashiand, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


Jno. J. ARCHER, 
Gen’! Pass. Agt 


J. RoBrnson, Receiver, 
Columbus, O. 


"Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Assoc‘a ion of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net resvlts of this visit to 
the SourH, to my mind is just this 
—that the South is the bonanza of 
the future. We have developed «ll 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
cific Slope, but hee is a vast country 
with the best climate in the worid, 
with conditions’ of health which are 
absolutely unp:ral‘eled—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their origioal conditions, with. soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for { do 
not think they will go that way, but 
by the internal immigration from 
our Own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Cev: lop. 
ment ”’ 


Co to Virginia- 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are Welcome !!! 


FROM BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washington, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 
VANIA, DELAWARE, MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For allinformation, reference book, 
mineral maps, etc., apply at Agencies 
Norfolk & Western Railroad, 

290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna, Ave., Washington. 
67 East State St., Columbus, O. 





General" Offices, ROQNOKE, VA. 
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THE BRIGHTMAN 


STOKER 's tHEBEST 


STEAM BOILER FURNACE IN THE WORLD. 


SEND FOR DESCRIPTIVE PAMPALET. 





THE BRIGHTMAN STOKER C°: CLEVELAND, ONIO.. 


a 








WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





Upri Hi . S 
STEAM ENGINES, s'potabte and Somubortanie 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, SPRINGFIELD, O, 





Por sale by C. H. PsxESLEY & CO., 24 So. Water St., Cleveland, O. 









rt ff rintins. 
a 


Ye 2S, ART PRINTING. Not the hybrid produc- 


tions, with a few « 


off nowadays as Art Printing. 


Seu t for or come in and examine our samples 
of fine work of original design, with an elegant, 


modern and striking appearance. 


Lf you are in doubt as to what you want and 


are undecided as to style, etc., you are just 
the party we We have a faculty 
of pleasing the over-particular man. 


CLEVELAND. O. 


want fo see. 


St. Clair & Wood Sts, 
Telephone 852. 









listorted brass rules and a | 
congruity of illy-balanced lines of type, palmed 





“ Treated ” COTTON, Rubber Lined 
Fire and Mill Hose. 


Fabric Fire Hose Co... 
5 BARCLAY ST., NEW YORK, N. Y. 


+ SKINNER ENGINE C0,ERIE.PA- 
aw OVER 3400 IN USE. 


Manuacturers of PORTABLE #@STATIONARY 


> ENGINES~BOILERS 


SEND FOR CATALOGUE. 
: Es NEW YORK and NEW ENGLAND OFFICE: 
=———~ C.R. VINCENT & CO., [5 Cortiandt St., N. Y. 
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“WMB. POLLOCK & CO. YOUNGS TOWN, 0. 












50 to 2000 H- 
FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED i 
CONTRACTS MADE FOR COMPLETE Samm 
—— STEAM PLANTS. — 3 
ENGINES ALWAYS IN STOCK. . 








WRLAIDLAW & DL DUN N’ 








-~SEND FOR- 
CIRCULAR. 











Stump before & biast, | | Bragueate after @ cum 


WME STRONGEST and SAFEST EXPLOSIVE 


Rnowxmn to the Arts. 


as. =a\3 POWDER, FUSE, CAPS, 


wa~x 
: = Electric Mining ‘nods, 
xHROULES, 








AND ALL TOOLS FOR STUM? SLASTING 
THE GREAT STUMP AND ROCK FOR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPAR? 


40 Prospect Street, Cleveland, Ob. 
¥, W. WILI.ARD,. Manager / 
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Planing Mills. 

Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 





NOS. 264 to 271 WEST FRONT STREET, 
HE EG AN [JOMPANY, cic Ohio, U. S. A. 


Send for Catalogue and Fr ces, 


Builders of the Largest Line of Late Improved 


No. 7. Extra Heavy Dcuble Pian_r and Matcher. 
Planes 24 in. wide, both s‘des, ard matches; 14 in. wide. 
With Drop Matcher Attachment. ee 
Complete Outfits Furnished for : 


IN THE UNITED STATES. 















A = 


EASTLAKE METAL ROOFING, 
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W7. J. BURTON cdc CO., 


Calvanized iron Cornice Works, DETROIT, MICH 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
und Sceel is re 


roiled and box 


SYKES’ 





classes of 















The Largest Manufacture~s of Iron and 
Steel Roofing in t!.e World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing. Crimped and Corrugated 
Siding. Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters Iron 
Ore Paint and Czment. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@ Send for circular and price list No. A 


CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 











ING until you 
have seen ours. 





S| | TSTEEL 
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buildings. Se 7 See 
Easy put on. ae. Jo 2 a ee mtn 
t CEs TRON & STHBEI: BROOoFrr 
Send for Circular and Price List, NILES, O., and CHICAGO, ILL 


and mention this paper. 


OLTON |RON ROOFING 


‘ROOFING CEILING Bec. 


? 
S) I DI N G AGENTS WANTED EVERYWHERE 


CORRUGATED 



















Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


=FSole Manufacturer, 








CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crim 
Edge, Corrugated and + ae 
= Roofing, Siding and Ceil 
ng 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 





FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


STE E L this steel now running prove this. 
“BT, Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
‘ tives. STEEL CASTINGS of every description. 
he , } Send for cirulars and prices to 
< Chester Steel Castings Co., 
WORKS: OFFICE 
~ CHESTER, pa. $407 LIBRARY ST.. PHILADELPHIA, PA 


Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO.,} Philadelphia. 


Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OFTo Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 
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SLIDE DOOR HANGER, 


PAT. APRIL 30, '78, REISSUED JULY 8, ’79. 






SECTION 
oF 
TRALK 


NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less 
noise and as easily as any other Hanger made. 
Ask your jobber for them, and if he cannot 
supply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 








Serr. VY EL. 1.’ss 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will ete tar scale in 
steam boilers, removing alt impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 
1874. 





a 


wm ror cass. Cop, Lake & Kirtland St, Cleveland, 


CLEVELAND TWIST DRILL CO., 


RELIABLE 
1890. 


B.. DETROIT stesr tecute Bock. 


G:tox, HALF THE COST of hoisting saved 
Seu) to Machinists, Builders, Contrsctors 
and OTHERS. Admitted to be the 
gteatest improvement EVER made 
in Tackle Blocks. Wri.e for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 












__ WRITE POR DISCOUNTS. 








Khe HKAart or Detroit 
Emery Corundum Wheels and Machinery. 
write to J. WENDELL COLE, M. E., 
Box 152, Chicago, Il., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prot. Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: _ 

“The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide renge—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 lbs. and 
with steam pressures varying from 45 lbs. to 9o lbs,. the 
proportion of water for to steam used rises steadily, ff} 
while che duty or work and the efficiency as a boiler feeder 
undulate—the efficiercy of 99% per cent. as recorded in 
table XIV- being a phenomenal result.”’ 


PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY & CO., Agents, Cleveland, 0. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 
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PRESSED WROUCHT IRON OPEN TURN BUCKLES. 










The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- — : 
iacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHIO. 
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REYNOLDS BROS, ey WELLINGTON 


Hand Cut Files Belt Holder. 


133 & 186 N. Water St., | Shifts Belt from Driving 
COLUMBUS, OHIO. | Pulley. 
Old Files Recut and | Belt stops when machine stops and lies slack 
| 


’ until machine starts. Simple, cheap, easil 
Warranted Superior to | operated. Sent on approval ‘houleads in 
any Machine Cut and | use. Address 





Lead Tempered in the 
market. Send for price W. R. SANTLEY & CO., 
Wellington, O. 


list. 





Awarded the CRAND PRIZE at the Paris Exhibition. 





FSENO OR TAS TOK 


ORIES INUNITED STATES, SCO B AUSTRIA.” 


Pittsburgh Office: #08 Lewis Block 


FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


-——FOR=—— 


MINES, RAILROADS, 
and Macadam. 


Manufacturers of Sand a- d Chill Rolls and Blooming Mills 













and General R_ ling Mill Machinery, = i 


The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


325 Dearborn-st., Chicago. 








W. S. HUTOHINSON. 
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FITZSI MONS & CO. IRON 


STEEL 


DRAWN SHAFTING 


CLEVELAND, (OHIO, 



















